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"The  AElion  of  the  Spleen. 

v 

§*  3 12>  KE  Seat  of  the  Spleen,  with 

I  its  Vicinity  to  the  c celiac 

II  Artery,  and  its  Office  with 
refpedt  to  the  Liver,  as  alfo 

the  particular  Courfe  of  its  Humours,  requires 
of  us  in  the  next  place  to  treat  firft  of  that  Vit* 
cus. 

§.  313.  It  is  fituated  in  the  left  Hypochon - 
drium 1 * 3 ,  hangs  pendulous 2  from  the  Diaphragm, 
and  adhering  to  the  left  Kidney  and  to  the 
Omentum,  it  is  by  this  laft  in  a  manner  con¬ 
nected  to  the  Stomach  ;  whence  it  eafily  per¬ 
mits  itfelf  to  be  varioufly  prejfed  3,  and  agita¬ 
ted  upwards  and  downwards,  by  the  Motion 
of  the  Diaphragm  and  abdominal  Mufcies, 
(§.  86.) 

1  This  is  the  natural  Seat  of  the  Spleen  ;  tho® 
there  are  three  or  four  Inftances  upon  Record,  in 
which  the  Vifcera  being  reveried,  the  Spleen  has 
been  found  feated  in  the  right  Hypochondrium. 

a  Not  fix’d,  but  at  liberty  on  all  Sides  *,  fo  that 
it  may  be  varioufly  agitated  and  prefled  up  and 
down  with  the  Diaphragm,  more  efpecially  in 
Brutes. 

3  The  whole  Cavity  or  Sack  of  the  Abdomen  is 
extremely  full,  and  is  contracted  againft  all  the 
Vifcera  with  a  confiderable  Force  by  the  Mufcles 

B  placed 
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placed  round  i  but  this  force  is  alternate  and  un¬ 
equable,  and  therefore  the  abdominal  Vifcera  fuf- 
fer  an  alternate  and  unequal  Preflfure.  In  Infpira- 
tion  all  thofe  Vifcera  are  prefled  downward  with  a 
confiderable  Force  by  the  incumbent  Diaphragm  ; 
but  in  Expiration,  on  the  contrary,  they  are  pref- 
fed  upward  and  backward  witn  no  lefs  Force  by 
the  Mufcles  of  the  Abdomen,  which  thruft  the 
Peritonaeum  towards  the  back.  But  how  great 
the  Force  is  with  which  the  abdominal  Mufcles 
operate,  ’ Sennertus  demonftrates  by  inftancing  a 
Student,  who  was  wounded  through  the  Dia¬ 
phragm  by  Pun&ure  with  a  Sword :  for  though 
the  Wound  was  but  fmall,  yet  the  Stomach  was 
obliged  to  afcencl  into  the  Thorax  through  the  di¬ 
lated  Wound,  from  the  perpetual  Contra&ion  of 
the  abdominal  Mufcles,  fo  as  to  kill  the  Patient 
after  the  moft  fevere  Pains.  But  befides  the  Force 
of  the  Mufcles  here  confider’d,  the  Stomach  alfo 
preflfes  upon  the  Spleen  when  diftended  with  Ali¬ 
ments,  and  by  that  means  thrufts  it  againft  the  la¬ 
teral  Arch  of  the  Peritonaeum.  Hence  the  Spleen 
appears  altogether  like  a  Spunge  full  of  Blood, 
confined  in  a  ftrong  Membrane,  which  receives 
the  ftrong  Prefifures  from  the  ambient  Parts  by 
which  the  venal  Blood  is  prefifed  out  of  the  Spleen 
towards  the  Liver.  For  that  the  Paflfage  of  the 
venal  Blood  of  the  Spleen  towards  the  Liver  is 
flow  and  difficult,  Men  of  Letters,  who  lead  fe- 
dentary  Lives,  experience  to  their  Detriment. 
For  when  thefe  retire  to  reft  in  Solitude,  that  the 
Mind  may  perform  its  Operations  more  diftindlly, 
if  they  neglecft  to  promote  the  Courfe  of  the  Blood 
by  proper  Exercife  of  Body,  it  becomes  accumu¬ 
lated  in  the  Veins  of  the  Spleen,  ftagnates  and 
thickens  fo  as  to  prove  a  Source  to  an  infinite 
Number  of  other  Difeafes ;  from  whence  Weak- 
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nefs,  Inflations,  and  all  the  various  Symptoms 
which  appear  under  the  Denomination  of  hypo¬ 
chondriacal  Diforders.  In  Ihort,  the  Spleen  Hands 
fo  much  in  need  of  this  alternate  PrefTure  to  for¬ 
ward  the  Courfe  of  its  Blood,  that  without  it,  it 
muft  ftagnate,  and  be  fcarce  capable  of  perform** 
ing  its  Circulation. 

§.  314.  It  receives  the  pure  arterial  Blood 
foon  after  it  has  been  expelled  from  the  Heart, 
by  the  JirJi  1  confiderable  Artery  which  arifes 
beneath  the  Diaphragm,  namely,  the  coeliac 
Artery  :  for  whilft  the  firft  Branch  of  this 
Artery  fends  out  this  to  the  Spleen,  the  third  2 
Branch  often  fends  out  three  others  to  it ;  or 
fometimes  this  Artery  arifes  from  the  Aorta  in 
fuch  a  manner,  as  to  fend  its  Branches  to  the 
Liver,  Pancreas,  Duodenum,  and  Stomach, 
which  receive  their  Arteries  from  the  fame 
Trunk  with  the  Spleen  ;  whence  it  appears 
that  the  Blood  diftributed  to  all  thofe  Parts  is 
of  the  fame  Nature. 

1  All  the  Blood  of  the  Spleen  is  derived  from 
the  cceliac  Artery,  which  is  the  very  firft  Branch 
that  arifes  from  the  Aorta  below  the  Diaphragm. 
The  fame  Blood  was  but  the  moment  before  in  the 
Heart  itfelf,  fince  when  no  kind  of  Humour  was 
feparated.  It  is  true,  the  Blood  of  the  defending 
Aorta  is  heavier  than  that  which  afcends,  but  yet 
it  does  not  deferve  the  Name  of  fasculent  Blood, 
or  atrabilis. 

a  This  is  not  conftantly  obferved  in  Nature  ; 
and  fometimes  the  Branch  from  the  coeliac  Trunk 
is  Angle ;  and  fometimes  there  are  two  or  three 
Branches,  as  in  the  emulgent  Arteries. 

B  2 
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ASlion  of  the  Spleen*  §  3 1 5* 

§•  3 1 5*  Thefe  Arteries  of  the  Spleen  which 
are  large,  and  a  great  deal  bigger  1  than  thofe 
of  the  Liver,  having  enter’d  into  its  Body,  are 
immediately  diftributed  throughout  the  whole 
Mafs  of  the  Spleen,  divided  into  an  infinite 
Number  of  fmall  Branches  *,  whofe  Extremi¬ 
ties  are  collected  and  fpent  in  Bunches  of  very 
minute  Dudts,  which  have  in  fome  meafure 
the  Appearance  of  fmall  Glands  3  5  and  in  this 
manner  do  the  fplenic  Arteries  vani(h  in  every 
•  Part  about  the  Extremities  of  the  correfpond- 
ing  Veins. 

1  The  fplenic  Arteries  are  at  lead:  fix  times 
larger  than  the  hepatic ;  but  the  W eight  of  the 
Spleen  is  fcarce  a  fourth  Part  to  that  of  the  Liver  : 
and  therefore,  in  a  given  time,  twenty-four  times 
as  much  Blood  will  pafs  through  the  Arteries  of 
the  Spleen,  as  through  thofe  of  the  Liver.  And 
the  Quantity  of  this  Blood  is  dill  larger,  as  the 
Spleen  confifts  entirely  of  VefTels  without  any  Fat 
or  Mufcle  in  its  Compofition  ;  from  whence  it 
feems  to  be  manifed,  that  the  Liver  receives  its 
arterial  Blood  for  its  own  proper  Ufe,  but  that 
the  Spleen  does  not  receive  all  that  Blood  for  its 
felf,  but  for  the  common  Ufe  of  fome  other  Parts. 
But  fo  foon  as  the  fplenic  Artery  has  entersd  the 
Subdance  of  that  Vifcus,  it  depofits  its  mufcular 
Coat,  as  we  obferved  of  the  carotid  Artery  ;  which 
mufcular  Coat  ferves  to  compofe  the  proper  Tu¬ 
nic  itfelf  of  the  Spleen,  which  is  white,  compact, 
and  thick.  And  betwixt  this  Coat  and  the  outer- 
mod  and  common  Tunick  derived  from  the  Peri¬ 
tonaeum,  there  are  didributed  fmall  Veffels  and 
lymphatic  Duds.  But  the  Artery  divides  itfelf  in¬ 
to 
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to  two  Gaffes,  one  of  which  ferves  for  the  Nutri¬ 
tion  of  the  Spleen,  having  lymphatic  Veins  form¬ 
ed  for  the  venal  Syftem  :  and  the  other  Gafs, 
which  conveys  the  Blood  for  feme  common  Ufe, 
difappearing  in  very  lmall  Branches  ;  many  of 
which  are  formed  into  fmall  Bundles  or  Bunches, 
fo  as  to  refemble  a  round  or  obtufe  Body.  From 
hence  Ruyfch  confeffes,  that  he  imagined  the  Spleen 
to  have  the  fame  glandular  Fabric  with  many  of 
the  other  Glands. 

a  The  Artery  is  diflributed  in  large  Branches 
through  the  whole  Spleen,  in  every  Part  of  which 
they  feem  to  terminate  in  little  Heaps,  as  far  as 
our  Senfes  are  capable  of  diftinguifhing  :  for  if 
the  Spleen  be  examined  after  it  has  been  dried 
of  itfelf,  you  can  diftinguifh  nothing  in  the 
Extremities  of  the  Veffels  *,  but  if  it  is  firft  filled 
by  the  Ruyfchian  Art  of  injecting,  then  the  whole 
Mafs  of  it  leems  to  be  converted  into  the  ceraceous 
Injection. 

3  Ruyfch  formerly  confeffed  in  more  Places  than 
one  of  his  Writings,  that  he  difcovered  fmall 
Glands  in  the  Spleen  ;  a  while  afterwards  he  af- 
ferted  that  he  could  difccrn  fmall  Bodies,  but  of  an 
unknown  Fabric  *,  and  again,  after  this  he  teftifies 
that  he  can  find  nothing  elfe  but  Veffels  ;  and  this 
notwithftanding  he  was  a  Man  of  great  Veracity, 
averfe  to  Reafoning  or  Hypothefis,  but  a  Ample 
Hiftorian  or  Relator  of  Fads, 

§.  316.  The  comparative  1  Anatomy  of  this 
Vifcus,  as  it  appears  in  Men,  Oxen,  Sheep, 
Moles,  Hedgehogs 2  ;  the  morbid  Difpofition 
of  it  in  dead  Bodies,  in  which  the  Spleen  is 
befet  with  petrified  3  Tubercles,  and  the  Ap¬ 
pearance  obfervable  in  a  macerated  4  Spleen  ; 

B  3  all 
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all  render  it  probable  that  the  fmall  Arteries 
(3 1 5-)  degencrate  into  a  glandular  Fabric 
(242  to  254.) 

1  It  was  cuftomary  with  Malpighi  to  trace  thofe 
Vifcera  through  all  the  Species  of  Animals  and 
Infe&s,  whofe  Fabric  he  could  not  any  way  difeo- 
ver  in  the  human  Body  *,  in  order  that  he  might 
difeover  in  one  Species  what  was  concealed  in  the 
other  ;  and  he  found  that  all  Animals  had  both  a 
Liver  and  Spleen,  the  Liver  being  larger  in  pro¬ 
portion  as  the  Animal  is  colder. 

1  In  this  Animal  the  Spleen,  as  well  as  the  other 
Vifcera,  is  compofed  of  many  diftin£t  Lobes  like 
Glands. 

3  Not  only  Malpighi ,  but  alfo  many  other  Ana¬ 
tomies  have  obferved  human  Spleens  in  chronical 
Difeafes  to  be  filled  internally  with  round  petrified 
Bodies,  or  elfe  filed  with  fome  hard  Matter,  which 
fee  ms  to  be  fituated  without  the  Limits  of  the  Ar¬ 
teries  or  Veins.  There  is  therefore  in  the  Spleen 
certain  Cavities  into  which  that  morbid  Matter  is 
depofited  :  lor  it  does  not  feem  probable  that  thofe 
Cavities  were  made  in  the  Difeafe,  but  that  they 
were  rather  fo  fmall  as  to  be  invifible  in  their  natu¬ 
ral  State,  but  by  Diftention  with  impacted  Hu¬ 
mours,  they  become  at  length  confpicuous  to  the 
naked  Eye. 

4  The  Spleen  being  macerated  in  warm  Water, 
drinks  in  that  Water  by  its  lymphatic  VefTels, 
which  are  therefore  eafily  demonflrated  by  this 
fimple  Contrivance  ;  and  if  it  be  afterwards  freed 
from  its  Integuments,  its  natural  Fabric  will  ap¬ 
pear  very  much  like  the  glutinous  Silk  which  has 
been  lately  fpun  by  the  Worm,  and  there  will  ap¬ 
pear  a  great  Number  of  little  Bladders  full  of  Wa- 
tw  within  its  Suoftance0  But  thefe  Bladders  differ 

from 
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from  Glands,  inafmuch  as  they  are  defticute  of  ex¬ 
cretory  Dudts,  at  lead  any  that  could  be  difcover’d 
by  the  greateft  Induflry  of  Malpighi.  But  it  is 
fufficient  for  our  Purpofe,  that  we  find  an  interme¬ 
diate  or  thin  Subftance  betwixt  the  Arteries  and 
Veins  of  the  Spleen,  either  of  a  glandular  or  vefi- 
cular  Fabrick,  the  Appearance  of  which  is  not  de¬ 
nied  even  by  Ruyfch  himfelf. 

§.  317*  But  as  an  artificial  Injection  of  the 
Veflels  in  this  Vifcus  demonftrates  a  diredt  or 
ready  Paffage  1  from  the  Arteries  into  the 
Veins,  therefore  it  would  feem  that  all  the  Ex¬ 
tremities  of  the  fplenic  Arteries  do  not  termi¬ 
nate  in  the  fame  manner,  but  that  they  confi- 
derably  differ  2 3  in  their  Extremities  from  each 
other ;  which  Difference  however  has  not  yet 
been  diftindtly  exhibited  to  the  Eye  by  any 
Artifice  3  hitherto  known,  chiefly  becaufe  of 
the  great  Tendernefs  or  Friability  of  this  foft 
Vifcus. 

1  For  Water  or  even  ceraceous  Matter  being  in- 
jedted  by  the  fplenic  Artery,  very  eafily  returns 
through  the  fplenic  Veins,  and  the  reverfe  ;  as  is 
evident  from  the  Experiments  of  Swammerdam  and 
Ruyfch. 

1  So  that  fome  of  the  Arteries  return  their  Blood 
immediately  into  the  Veins,  while  others  pour  it 
firft  into  an  intermediate  Cavity  or  Cell  ;  namely, 
into  the  Veflels  or  fmall  glandular  Corpufcles  be¬ 
fore  obferved. 

3  For  even  Ruyfch  himfelf,  nor  any  other  Ana- 
tomift,  could  ever  entirely  demonftrate  the  Fabric 
of  the  Spleen.  For  even  the  very  Injection  itfelf, 
from  the  Softnefs  or  Pervioufnefs  or  the  Vifcus, 

B  4  confounds 


8  A  Si  ion  of  the  Spleen.  §  318. 

confounds  the  Eyes  and  Examination  of  the  Ana- 
tomift  ;  infomuch  that  a  Spleen  which  has  been  the 
moft  happily  injedted,  being  cut  through  the 
Middle,  appears  as  jt  were  one  continued  Mafs  of 
Wax,  fo  that  one  cannot  diilinguifh  the  different 
Kinds  of  VefTels ;  and  if  the  external  Coats  are  ta¬ 
ken  off,  the  foft  Vifcus  diffolves  or  unravels  itfelf, 
fo  as  to  fluctuate  almoft  in  the  manner  of  the 
Brain  which  has  been  macerated  ;  by  which  means 
every  thing  is  confufed,  in  fuch  a  manner  that  I 
have  not  yet  been  able  to  determine  my  Judgment 
with  Certainty  concerning  the  Fabric  of  the  Spleen, 
which  is  more  difficult  to  fearch  well  into  than  any 
other  Vifcus.  If  you  macerate  a  Spleen  uninjedl- 
ed  in  Water  for  fome  time,  as  was  formerly  done 
by  Vanhorne ,  but  latterly  by  Ruyfcb ,  all  the  flefhy 
♦  Subftance  of  the  Spleen  will  then  be  gradually  dif- 
folved  barely  by  Putrefadlion,  and  a  gentle  Con- 
cuffion.  If  Mercury  is  injedled  into  the  Spleen 
after  the  manner  of  Nucke ,  it  then  turns  into  a 
hollow  Bag  full  of  Quickfilver.  If  again  you  in¬ 
flate  Wind  by  the  Artery  into  a  Spleen  whofe 
Blood  has  been  wafhed  out,  and  its  Vein  tied,  after 
drying  and  cutting  it  open,  it  appears  to  be  no¬ 
thing  elfe  but  Fibres. 

§•  3  It  is  evident  at  lea  ft  that  the  Stru¬ 
cture  1  of  this  Vifcus  is  much  the  fame  with 
that  obferved  in  all  other  Parts,  wherein  a  Se¬ 
cretion  is  performed,  and  therefore  it  would 
feem  that  the  fame  Adtion  muft  be  alio  per¬ 
formed  here  :  but  yet  there  is  no  common  ex¬ 
cretory  Duff  2  coming  from  the  Spleen  ;  and 
the  Lymphatics  3  which  are  found  in  it,  run 
only  betwixt  the  two  Membranes  in  the  Spleen, 
and  alio  in  fome  Places  at  a  Diftance  from  the 

iplenic 
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fplenic  Artery,  being  fewer  in  Man  than  in 
other  Animals  5  nor  do  they  enter  into  the  in¬ 
ner  Subftance  of  the  Spleen,  nor  arife  from  the 
Extremities  of  thefe  Veffels,  which  ferve  for 
the  Nutrition  of  the  Body  of  the  Spleen. 

1  Namely,  there  is  here  an  Artery  importing 
Blood,  which  is  alfb  accompanied  with  an  export¬ 
ing  Vein  ;  and  there  is  alfo  a  third,  fomething 
which  is  neither  Artery  nor  Vein,  but  which  re¬ 
ceives  the  Blood  and  retains  it  for  fome  time. 
Hence  therefore  it  may  not  be  unreafonable  to  con¬ 
clude,  that  fome  kind  of  Secretion  is  made  in  the 
Spleen  ;  fince  the  fame  Fabric  being  given,  as  the 
fame  Caufe,  ought  neceffarily  to  produce  the  fame 
Effea. 

*  From  the  internal  Side  of  the  Spleen,  no  Vef- 
fel  comes  out  befides  the  Vein  ;  but  a  Vein  is  no 
excretory  Du6t,  fince  it  returns  nothing  but  the 
fuperfluous  Blood  towards  the  Heart  ;  and  in  every 
fecretory  Organ  there  is  a  diftinft  Veffel  befides  a 
Vein,  carrying  a  diftindl  Humour,  prepared  by 
the  Organ,  for  the  Ufe  of  its  felf  and  of  the  whole 
Body.  Thus  in  the  Kidney,  befides  the  renal 
Arteries  and  Veins  which  correfpond  to  thofe  Ar¬ 
teries,  there  is  an  excretory  Dua  called  the  Ureter. 
In  the  Pancreas,  befides  the  Arteries  ramified  from 
the  Cceliac,  and  the  Veins  correfponding  to  them, 
there  is  alfo  a  falival  Dua,  which  carries  a  thin 
Liquor  to  the  inteftinum  Duodenum  ;  and  thisris 
the  common  Fabric  of  the  Glands  and  Vifcera, 
from  which  the  Spleen  only  is  excepted,  as  having 
no  peculiar  third  kind  of  Veffel. 

3  It  is  no  difficult  Matter  to  refute  the  Theory  of 
GliJJdn ,  who  imagined  the  Spleen  to  be  formed  to 
draw  a  large  Quantity  of  Lymph  from  the  Blood. 
For  the  Lymph  flows  back  from  every  Part  of  the 

Body, 
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Body,  whether  any  Secretions  be  made  in  it  or  not. 
Thus  there  are  numerous  Lymphatics  in  the  Liver 
and  Kidneys,  which  are  fecretory  Organs,  and  alfo 
in  the  Lungs  which  is  no  fecretory  Organ  ;  which 
Veffels  have  been  demonflrated  and  reprefented  by 
Jfucke ,  whofe  Preparations  of  the  lymphatic  Veins 
taken  out  of  the  Body  and  artfully  preferved,  I 
have  frequently  viewed  with  much  Pleafute.  The 
Office  of  the  lymphatic  Veffels  is  common  to  the 
whole  Body,  and  does  not  relate  to  the  Fabric  of 
any  particular  Part.  It  is  indeed  true,  that  every 
lead:  Particle  {lands  in  need  of  being  nouriflied, 
but  nothing  can  be  brought  for  Nutrition  except 
through  the  fanguiferous  Arteries,  (§.  261.)  which 
are  the  larged  Series  of  the  fmaller  Veffels ;  (§.  226.) 
and  therefore  there  is  a  Neceffity  for  pellucid  Arteries 
which  exclude  the  red  Blood  by  their  Smalnefs, 
in  order  to  convey  Serum,  Lymph,  and  more  thin 
Juices  for  the  Nutrition  of  thofe  Parts  which  do 
not  admit  the  red  Blood.  (§.  245,  261.)  But  Ar¬ 
teries  have  always  their  correfponding  Veins,  to 
return  thofe  Juices  again  to  the  Heart,  which  have 
not  been  confumed  in  Nutrition  ;  and  thefe  are  the 
Veins  which  we  call  lymphatic  Veffels  ;  which  be¬ 
ing  every  where  feated,  the  particular  Ufe  of  the 
Spleen  cannot  be  therefore  redrained  to  the  lym¬ 
phatic  Veffels. 

§.  319.  Since  therefore  comparative  Anato¬ 
my  teaches  us  that  the  fame  Stru&ure  of  this 
Vifcus  is  obfervable  in  mojl  1  Brutes ;  therefore 
the  fame  Fabric  may  alfo  take  Place  in  the  hu¬ 
man  Spleen,  though  it  cannot  be  there  fo  eafi- 
ly  demonflrated  to  the  Eye.  But  fuch  how¬ 
ever  is  the  Structure  of  it  in  Calves,  &c.  as  fol¬ 
lows.  The  very  large  fplenic  Vein  having  en¬ 
ter’d 
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ter’d  that  Vifcus  and  diftributed  its  Branches 
every  way  throughout  its  Subftance,  appears 
to  have  fmali  Foramina  or  Perforations  in  the 
Sides  of  its  Branches,  fufficiently  confpicuous 
to  the  Eye  as  far  as  it  can  trace  them,  until 
the  Vein  is  fo  minutely  ramified  as  almoft  to 
vanifli  about  the  Extremities  of  the  fmal  Ar¬ 
teries,  where  the  Nerve  is  alfo  fpent  at  the 
fame  time  ;  from  hence  it  follows,  that  the 
fplenic  Vein  may  be  filled  as  well  by  thefe  large 
lateral  Foramina,  as  by  the  Extremities  of 
thofe  Veflels  which  are  continued  to  the  Ar¬ 
teries  or  Corpufcles  like  Glands;  (§.  315.)  and 
that  therefore  the  ultimate  Mouths  of  the  fmali 
Veins  may  receive  and  return  the  Blood  from 
the  glandular  Fabric,  while  thefe  larger  Orifi¬ 
ces  which  open  in  the  Cavities  of  the  Veins, 
receive  thofe  Humours  which  may  be  evacua¬ 
ted  into  them  from  the  adjacent  Receptacles, 
while  the  Compages  of  the  Spleen  itfelf  is 
ftrengthened  by  ftrong  tranfverfe  Fibres. 

1  If  Nature  appears  conftandy  to  ufe  the  fame 
Fabric  of  a  part  in  twenty  different  Animals,  it  is 
probable  fhe  will  not  alter  her  Mechanifm  in  the 
next  Animal  of  the  fame  Genus,  even  though  the 
Fabric  is  fomewhat  more  concealed  from  us  ;  nor 
is  there  any  Inftance  of  a  Vifcus,  which  is  of  a  diffe¬ 
rent  Fabric  in  Man  from  that  in  other  Animals,  I 
have  mylelf  diligently  examined  the  Fabric  of  the 
Spleen  in  above  twenty  different  Animals,  and  al¬ 
ways  found  it  as  defcribed  by  Malpighi :  therefore, 
there  does  not  feem  to  be  any  Neceffity  for  fearch- 
ing  after  a  different  Structure  in  the  human  Spleen, 
even  though  it  appears  more  friable  than  the  fame 
Vifcus  in  Brutes,  320. 
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§.  320.  If  Air  be  inflated  through  the  fple- 
mc  Artery  1  into  the  Subftance  of  that  Vifcus 
which  has  had  its  Blood  wafhed  out,  and  the 
correfponding  Vein  afterwards  diredtly  tied, 
that  Air  will  be  difperfed  throughout  the  whole 
Subftance  of  it,  which  is  pervious ;  and  if  then 
the  Artery  be  alfo  tied,  and  the  Spleen  cut  in 
two  after  it  has  been  dried  in  the  Air,  there 
will  not  only  appear  many  Arteries,  Veins  and 
Nerves,  but  alfo  many  diftinft,  empty  and  di- 
ftended  Cells,  of  various  Forms  and  Capacities, 
compofed  of  upright  Membranes  which  Cells 
have  a  manifeft  Communication  with  each 
other,  and  alfo  with  thofe  larger  Foramina, 
or  lateral  Perforations  in  the  Cavities  of  the 
Veins. 

1  This  Experiment  is  indeed  troublefome,  but  it 
always  anfwers  the  Expectation.  Take  the  Spleen 
of  a  found  Calf,  to  which  adapt  a  Siphon,  and  in¬ 
ject  warm  Water  by  the  Artery,  which  will  very 
fpeeclily  return  by  the  Vein  ;  continue  the  Injection 
till  the  Water  returns  as  clear  by  the  Vein,  as  it 
enter’d  by  the  Artery.  But  even  then  it  is  not 
fufRciently  cleanfed  ;  but  Water  is  to  be  feveral 
times  injected,  and  gently  prefled  out  by  the 
Hands :  and  when  at  length  the  Spleen  appears  pale 
and  bloodlefs,  the  Vein  is  then  to  be  tied,  and 
Wind  blowed  in  by  the  Artery.  Thus  the 
whole  Spleen  will  fwell  ;  and  after  tying  the 
Artery  in  like  manner,  fufpend  it  in  the  Air  until 
it  is  dry.  If  then  the  external  Membrane  be  peel¬ 
ed  off,  by  holding  it  over  the  Vapours  of  hot  Wa¬ 
ter,  the  internal  Fabric  of  this  Vifcus  will  appear, 
namely,  a  Congeries  of  Arteries,  Veins,  and  Cells  ; 

which 
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which  laft  are  ftrengthen’d  by  Fibres  of  their  own* 
and  receive  the  extremities  of  the  VefleJs  on  all 
Sides  into  their  Cavities.  Thus  the  Termination 
of  one  Clafs  of  Veins  will  not  be  confpicuous, 
where  they  are  united  with  the  Arteries  ;  but 
the  others  will  appear  evident  enough,  continued 
from  the  large  Cells,  into  which  the  Foramina  of 
the  fplenic  Vein  open.  Thus  you  fee  in  one  Pre¬ 
paration,  a  twofold  Termination  of  the  Veins  is  de~ 
monftrated  ;  one  continuous  with  the  Arteries,  as 
when  the  Water  inje&ed  by  the  Artery  flowed  out 
by  the  Veins  in  the  recent  Spleen  •,  the  other  open¬ 
ing  into  the  Cells,  which  are  eafily  confpicuous  in 
the  dried  Spleen.  It  muff  be  confeflfed  that  this 
Preparation  does  not  fucceed  in  the  human  Spleen, 
by  reafon  of  its  great  Tendernefs,  which  will  not 
allow  of  it  to  be  thus  treated.  But  yet  in  the 
Spleen  of  the  gigantick  Girl,  (feven  Foot  high) 
which  was  injected  by  Ruyfch ,  there  appeared 
fomething  like  this  Fabrick  of  the  Calf’s  Spleen, 
namely,  certain  Corpufcles  which  might  be  diee ru¬ 
ed  Cells. 

§.  321.  The  Sides  of  the  Membranes  which 
compofe  the  foremention’d  Cells  are  fpread 
with  exceeding  fmall  Arteries,  but  there  are 
alfo  fmall,  white,  and  foft  Corpufcles,  of  an 
oval  Figure,  difpofed  in  numerous  Clufters 
within  the  Membranes  compofing  thefe  Cells, 
and  which  feem  to  have  all  the  fenfibie  Ap¬ 
pearances  of  Glands 1  ;  and  yet  Ruyfch  takes 
them  to  be  the  ultimate  and  pulpy  Extremities 
of  the  fmall  Arteries,  complicated  together  in 
Bunches  after  a  particular  Manner, 


Ruyfch , 
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■  Ruyfcb,  who  firft  admitted  Glands  in  the 
Spleen,  afterwards  changed  his  Opinion,  and  would 
not  allow  there  were  any.  The  glandular  Corpuf- 
cles  in  the  Spleen  feem  to  become  pellucid,  by  wafh- 
ing  them  with  warm  Water  •,  and  they  then  dis¬ 
appear  ;  but  become  vifible  again,  after  being  in¬ 
jected  or  filled  with  fome  coloured  Fluid. 

§.  322.  In  the  mean  time  there  are  many 
large  and  diftinft  Nerves x,  continued  into  the 
Spleen  only,  and  diftributed  throughout  every 
Part  of  it,  when  at  the  fame  time  there  feems  to 
be  fcarce  any  fenfible  Motion,  nor  any  {harp  Sen- 
fation  performed  in  it  3  nor  are  any  fuch  Quali¬ 
ties  obferved  to  be  neceflary  in  it :  from  whence 
therefore  it  feems  very  probable,  that  even 
the  Nerves  convey  their  moft  fubtle  Humour 1  2 * 4 
to  this  Vifcus,  into  which  it  is  diftilled  and 
mixed  with  the  other  venal  Juices  there  found. 

1  Nerves  fo  large  and  numerous,  that  GliJJon 
takes  the  Spleen  to  be  a  Ciftern  for  the  Spirits  j 
from  the  Refervoir  of  which  fome  Addition  is 

made  to  the  nervous  Fluid,  and  this  he  takes  to  be 
the  Reafon  why  there  are  lo  many  Nerves  entering 
the  Spleen.  But  the  fame  Phyfician,  being  a  Man 
of  Candor,  even  condemned  his  own  Hypothefis 
after  more  mature  Confideration,  when  he  per¬ 
ceived  that  it  was  not  agreeable  to  the  Courfe  of 

Nature  to  fuppofe  two  Origins  of  the  Nerves,  one 
from  the  Brain,  and  the  other  from  the  Spleen. 

4  The  Spleen  is  never  in  Pain  to  any  great  de¬ 
gree  ;  and  even  in  high  Inflammations  and  large 
Tumors,  in  which  a  Schirrhus  is  formed,  the  Pain 
is  felt  only  in  its  Membranes.  There  are  many  ex¬ 
traordinary  Inftances  of  People  who  have  been 

'  opened 


§323.  ASUon  of  the  Spleen.  15 

opened  after  Death,  and  their  Spleen  found  en¬ 
larged  to  a  very  great  degree,  and  yet  they  never 
made  any  great  Complaints  of  feeling  any  Uneafi- 
nefsin  the  left  Hypochondrium.  But  thefe  Nerves 
are  here  as  little  required  for  Nutrition,  as  for 
Senfation  *,  we  mufi:  therefore  fuppofe  the  Nerves 
to  conduce  to  fome  Change  in  the  Blood,  which 
it  may  render  more  fluid  in  the  Spleen  by  mixing 
itfelf  therein.  In  fliort,  the  Spleen  feems  to  be  a 
fort  of  Lungs,  in  whofe  Cells  the  extravafated 
Blood  is  alternately  fhook  and  divided  by  the  con¬ 
tinual  Action  of  the  Diaphragm  in  Refpiration. 
But  as  the  Blood  elaborated  in  the  Lungs  is  con¬ 
veyed  into  the  Heart,  fo  the  Blood  of  the  Spleen 
is  conveyed  into  the  Liver  ;  and  therefore  the 
Spleen  is  to  the  Liver,  what  the  Lungs  are  to  the 
whole  Body. 

§.  323.  From  hence  therefore  the  principal 
Adtion  of  the  Spleen  feems  to  be,  to  receive, 
prepare,  feparate,  and  tranfmit  the  arterial 
Blood  pure  and  diluted  1  with  Lymph,  pat¬ 
ting  through  its  fmall  glandular  Corpufcles  z 
(§.  3  1 6.)  by  their  proper  Emiffaries  into  each 
of  the  Cells  (§.  320,  321.);  and  partly  per¬ 
haps  to  tranfmit  fome  of  the  fame  Blood  into 
the  fplenic  Veins  3.  2.  To  convey  the  Blood 

remaining  after  this  Adtion  to  the  fmall  Veins, 
and  from  thence  into  the  common  fplenic 
Vein.  3.  For  one  Parcel  of  the  fmall  Arte - 
ries  4,  namely,  thofe  which  invert:  the  Cells 
(§.  321.),  portable  to  pour  in  5  the  Blood,  at¬ 
tenuated  by  the  arterial  Fabric,  repleniftfd 
with  Lymph,  into  the  ample  Cavities  of  thofe 
Cells,  as  is  obferved  to  happen  in  the  cellular 

Subftance 
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Subftance  of  the  Penis  of  the  Male*  4.  (As 
we  believe)  likewife  to  depofit,  receive,  and 
mix  6  a  large  Quantity  of  nervous  Juice  with 
the  fame  Blood,  to  be  conftantly  fent  thither 
again.  5.  To  receive  all  thefe  Humours  thus 
prepared,  confufedly  mixed  and  ftagnating  for 
a  Moment,  fo  as  to  attenuate,  intimately 
mix  and  prefs  them  together,  almoft  in  the 
fame  Manner  7  as  the  Blood  in  the  Lungs  3  and 
this  by  the  Force  of  the  arterial  Blood,  the 
Impetus  of  the  nervous  Juice,  the  proper  Con¬ 
traction  of  its  two  membranous  Coats  and 
Vagina,  the  Contraction  of  its  numerous  Fi¬ 
bres,  with  the  Agitation  of  the  Diaphragm, 
and  the  Preffure  received  from  the  adjacent 
Mufcles,  VelTels,  and  Vifcera  of  the  Abdo¬ 
men, 

*  It  was  mixed  but  a  little  before  in  the  Heart 
with  all  the  Humours  of  a  more  fluid  Nature  ; 
nor  does  it  part  with  any  thing  by  the  way,  to 
form  any  kind  of  Secretion. 

*  Which  even  Ruyfcb  himfelf  has  admitted  un¬ 
der  a  Name  a  little  different,  and  lefs  known, 
namely,  that  of  Corpufcles.  But  their  Office 
feems  to  be  that  of  all  other  Glands,  namely,  the 
Secretion  of  fome  diluent  Juice,  which  is  poured 
into  the  Veins;  as  may  appear  from  the  patulent 
Mouths  of  the  Glands,  which  correfpond  to  the 
Veins. 

3  In  this  refpeCt  the  Spleen  differs  from  other 
Vifcera,  in  that  it  fecerns  nothing,  and  works  by 
its  whole  Fabric,  only  to  expedite  or  haften  the 
Courfe  of  the  Blood  from  the  Arteries  into  the 

Veins, 
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Veins.  The  fame  thing  does  alfo  the  Lungs,  but 
without  the  A  Alliance  of  Glands. 

4  This  is  the  principal  Means  by  which  crude 
Chyle  is  digefted  into  animal  Fluids,  namely,  by 
forming  it  into  Blood,  compacting  and  agitating 
the  fame.  The  Blood  which  has  fuffered  the  Adtion 
of  the  Lungs  and  Arteries,  palling  through  the  Fi¬ 
bres  of  the  Auricles  and  Threads  of  the  Ventricles, 
will  be  therefore  extremely  fluid,  and  in  the  Spleen 
it  will  undergo  a  new  Adiion  related  to  that  of  the 
Arteries *,  and  therefore  it  will  be  rendered  the  molt 
apt  for  moving  freely  that  can  be  poflibly  produced 
by  the  Mechanifm  of  the  human  Body. 

5  The  Structure  of  the  Spleen  appears  (by  §.3x9, 
320,  321.)  to  be  the  fame  with  the  Corpora  caver- 
nofa  Penis ;  and  therefore  there  is  no  Objection  why 
the  Motion  of  the  Blood  fbould  not  be  alike  in 
both  *,  that  is,  for  the  Blood  to  be  poured  out  of 
the  Arteries  into  the  Cells,  and  then  to  be  again 

*  abforbed  by  the  open  Mouths  of  the  Veins*,  for  it 
is  well  known  that  in  the  Penis  the  Blood  is  pour¬ 
ed  out  of  the  Arteries  into  the  cavernous  Bodies 
where  it  is  retained  by  the  Compreflion  of  the  re¬ 
turning  Veins  preventing  its  reflux,  which  Com¬ 
preflion  being  removed,  it  is  again  received  into 
the  Veins  by  their  Openings.  The  Intentions  of 
Nature  are  in  thefe  Cafes  different,  but  the  Me¬ 
chanifm  appears  to  be  the  fame. 

6  It  was  faid  before,  (§.  322.)  that  the  Spleen 
received  more  Nerves  than  any  other  Vifcus,  for 
which  no  other  Ufe  could  be  afligned  than  to  pour 
in  their  Spirits  to  the  Blood.  But  as  there  are  no 
nervous  Veins  to  be  fuppofed,  therefore  the  ner¬ 
vous  Juice  will  be  retained,  mixt  and  elaborated 
with  the  Blood. 

7  Therefore  the  Functions  of  the  Spleen  feem  to 
be,  1.  To  diftribute  the  arterial  Blood  attenuated  by 

C  the 


1 8  ASUon  of  the  Spleen.  §  3  24. 

the  Heart,  Lungs' and  Arteries,  and  to  difpofe  it  to 
pafs  through  the  infinite  Ramifications  of  the  fmalleft 
Arteries  in  its  Compofition.  2.  To  apply  the 
Power  of  Refpiration,  or  rather  Effects  of  the  like 
Nature,  to  the  Blood  in  this  Vifcus;  fince  the 
Spleen  is  attached  to  the  Diaphragm,  and  is  every 
way  obedient  to  the  ftrong  Prefigures  communicated 
from  the  circumjacent  Parts.  3.  To  return  the 
Blood  thus  prepared  partly  through  the  Veins,  as 
in  the  other  Vilcera,  and  partly  to  pour  it  out  of 
the  Arteries  into  the  Cells  to  agitate  it  by  the 
Force  of  Refpiration,  to  dilute  it  by  a  Quantity  of 
arterial  Lymph  feparated  by  the  fmall  Arteries 
which  run  upon  the  Cells  and  upon  the  Glands, 
proper  to  the  Spleen  itfelf ;  and  laftly,  to  dilute  it 
with  the  nervous  Juice,  and  return  it  thus  changed 
into  the  Vena  Fortarum.  The  great  Ufe  of  it 
therefore  to  the  human  Body,  is  to  prepare  the 
Blood  that  it  may  be  extremely  fluid,  and  by  mix¬ 
ing  with  the  more  {lowly  moving  Blood  of  the 
Porta,  render  it  fitter  to  circulate  ;  in  one  word, 
to  be  a  Diverticulum  or  Sinus  to  the  Porta,  as  the 
Lungs  are  to  the  Heart ;  that  is,  to  prepare  the 
Blood  in  fuch  a  manner  by  its  arterial  Fabric,  as  to 
render  it  capable  of  paffing  freely  through  the  fmal¬ 
left  Veffels  of  the  Liver. 

§.  324.  The  Blood  being  thus  attenuated, 
diffolved  and  mixed  with  the  Lymph  and  Spi¬ 
rits,  fo  as  to  be  highly  fubtilized  1  by  thefe 
CanfeS,  (§.  323.)  will  not  eafily  coagulate,  but 
remain -intimately  mixt,  without  being  apt  to 
concrete  2  or  teparate  into  diffimilar  Parts ;  it 
will  aifo  remain  of  a  purple  3  red,  in  the  fame 
manner  as  we  obferve  it  when  extra vafa ted 
from  a  large  iplenic  Vein  in  this  Part 


Which 
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1  Which  Blood  was  but  a  little  before  expelled 
from  the  Heart,  having  parted  with  none  of  its 
more  fluid  Juices  *,  but  is  diluted  with  arterial 
Lymph,  repleniflied  with  nervous  Juice,  and  as 
yet  retains  the  Impreffion  which  it  received  from 
the  Lungs  and  Refpiration. 

*  The  Blood  which  has  been  difcharged  by  cut¬ 
ting  the  carotid  Arteries  of  an  Ox  after  the  manner 
of  the  Jews ,  immediately  congeals  \  but  the  Blood 
which  comes  from  the  Spleen  retains  its  Fluidity  a 
long  Time,  nor  does  the  Craflamentum  eafily  de¬ 
part  from  the  Serum. 

3  Which  purple  Colour  the  Ancients  compared 
to  a  Blacknefs. 

§.  325.  This  (§.  324.)  therefore  is  the  pro¬ 
per  Adtion  of  the  Spleen,  which  for  that  Rea- 
fon  has  no  excretory  DuSt  like  other  Vifce- 
ra,  by  which  they  difcharge  fome  particular 
Humour  that  has  been  feparated  by  their  Fa¬ 
bric  ;  but  it  returns  all  the  Blood  and  Hu¬ 
mours  intimately  mixt  together. 

1  In  the  fame  manner  as  the  Lungs  have  no  ex¬ 
cretory  Dudt :  for  in  the  Lungs  and  Spleen,  the 
Vein  ferves  for  an  excretory  Veflel  to  return  the 
Blood  after  it  has  undergone  the  Efficacy  of  thofe 
Vifcera.  I  make  no  doubt  but  that  there  is  a  Vein 
dill  to  be  difcovered  in  this  Vifcus,  which  ferves 
only  for  returning  the  Blood,  which  has  been  fub- 
fervient  to  its  Nutrition  ;  and  with  that  Vein  there 
muft  be  alfo  a  correfponding  Artery.  Of  this  we 
have  a  notable  Inftance  in  the  Lungs,  where  we 
find  a  diftindt  Artery  from  the  pulmonary,  which 
ferves  for  conveying  Blood  for  the  Nutrition  of  the 
Lungs  *,  whereas  the  pulmonary  Artery  with  its 
correfponding  Vein,  only  tranfmits  the  Blood  from 
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one  Side  of  the  Heart  to  the  other,  to  receive  the 
Impreffion  of  the  Lungs  for  the  good  of  the  whole 
Machine :  therefore  befides  this,  there  is  alfo  the 
Arteria  Bronchialis,  which  with  its  correfponding 
Vein,  ferve  for  tranfmitting  and  returning  the 
Blood  proper  to  the  Nutrition  of  the  Subfiance  of 
the  Lungs  themfelves.  The  fame  Meehanifm  of 
Nature  was  alfo  latterly  difcovered  by  Ruyfch  in 
the  Inteftines, 

§.  326.  From  hence  it  manifefUy  appears, 
that  the  whole  Benefit  of  the  Adlion  of  this 
Vifcus  is  not  for  its  own  Service ;  but  as  all 
its  Humours  are  tranfmitted  by  the \ Jingle  1  Ve¬ 
na  Portarum  to  the  Liver,  it  is  therefore  evi¬ 
dent  that  the  Ufe  of  the  Spleen  is  to  be  fubfer- 
vient  to  the  Liver  2,  and  that  therefore  its 
Ufe  cannot  be  fully  explained,  until  we  have 
firft  examined  the  Office  and  Ufes  of  the  Li¬ 
ver. 

1  From  hence  it  isdemonftrated,  that  the  Spleen 
does  not  labour  for  the  whole  Body,  but  for  the 
Liver  only  :  for  if  it  operated  for  the  common 
Ufe  of  the  whole,  it  would  then  tranfmit  its  Blood, 
not  to  the  Vena  Porta,  but  to  the  Cava  ;  but  there 
was  never  yet  a  Vein  difcovered  palling  from  the 
Spleen  to  the  Cava. 

a  In  the  Liver  the  venal  Blood  performs  the  Of¬ 
fice  of  that  of  the  Arteries,  as  it  enters  that  Vif-" 
cus  through  Veffels  which  are  converging  like  Ar¬ 
teries:  but  the  Obftacles  or  Refiflances  of  thefe 
fmall  Veffels  could  not  be  overcome  by  the  Blood, 
unlefs  it  was  affifled  by  lome  Machine  communi¬ 
cating  the  fame  degree  of  Fluidity  to  it,  as  the 
Blood  in  other  Parts  receives  from  the  Adtion  of 
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the  Arteries.  For  this  Reafon  alfo  the  Blood  re¬ 
turns  into  the  Heart,  which  was  not  capable  of 
overcoming  the  Refiftance  of  the  Arteries  ramified 
from  the  Aorta :  but  to  enable  it  to  overcome 
thofe  Refiftances,  the  Lungs  elaborate  the  venal 
Blood  into  the  nature  of  arterial.  What  the  Lungs 
perform  in  regard  to  the  Aorta,  that  does  the 
Spleen  perform  to  the  Blood  in  refpe<5b  to  the  Ve¬ 
na  Portarum  :  for  in  both  Cafes  the  venal  Blood, 
namely,  that  of  the  pulmonary  Vein,  and  of  the 
fplenic  Vein,  has  all  the  Properties  of  the  beft  ar¬ 
terial  Blood. 

§.  327.  From  this  Do6trine  of  the  Ufe  and 
Fabric  of  the  Spleen,  many  things  may  be  un¬ 
derflood,  which  are  otherwife  very  obfcure, 
and  which  may  ferve  as  a  Confirmation  ; 
fuch,  as  for  Example,  are  thofe  which  fol¬ 
low  : 

What  the  Defign  is  of  the  Situation  «, 
Bulk  2,  and  pendulous  Sujpenfion 3  of  the  Spleen, 
and  Addon  of  the  adjacent  Parts  thereon  ? 

What  is  denoted  by  the  Situation,  Origin, 
and  Capacity  of  the  fplenic  Artery  4  ? 

Why  and  how  long  an  Animal  becomes 
more  falacibus  5  after  the  Spleen  has  been  cut 
out?  This  is  evident  from  the  Situation  of  the 
fpermatic  Arteries. 

Why  the  Spleen  being  cut  out,  is  followed 
by  a  more  frequent  voiding  of  Urine  6  ?  This 
is  evident  from  the  Vicinity  of  the  renal  Ar¬ 
tery. 

Why  the  Animal  becomes  more  voracious  7, 
who  has  the  Spleen  extripated  ?  This  appears 
from  the  Situation  of  the  coeliac  Artery. 
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What  is  the  Caufe  of  the  rumbling  Noije  8 
or  Belchings,  with  Vomiting  and  Sicknefs, 
which  follow  for  fome  Days  after  the  Spleen 
has  been  extripated  ?  This  is  alfo  evident  from 
the  preceding,  and  from  the  Situation  of  the 
ftomachic  and  fplenic  Nerves. 

Whence  arifes  the  Tumour  9  of  the  right  Hy- 
pochondrium,  and  Enlargement  of  the  Liver, 
after  the  Spleen  has  been  removed  ? 

Why  fplenetic  10  and  hypochondriacal  Pati¬ 
ents  have  all  the  forementioned  Symptoms, 
with  a  Palenefs  ? 

From  what  Caufe  thofe  Patients  are  more 
prone  to  Laughter  1 1  ? 

s 

1  With  refped  to  the  VefTels  of  the  Spleen,  it 
was  neceffary  for  them  to  arife  before  thofe  of  the 
Liver,  fmce  this  Pa.t  prepares  its  Blood  for  the 
Liver.  But  with  relped  to  the  Situation  of  the 
Vifcus  itfelf,  its  Nature  and  Office  required  it  to 
be  placed  near  the  Heart,  contiguous  to  the  Dia¬ 
phragm  ;  and  fo  attached  to  the  Stomach,  that 
when  that  is  diftended  with  Aliment,  the  Spleen 
will  be  confequently  comprefled  alternately,  as  it 
alfo  will  be  by  the  Action  of  the  Diaphragm  and 
abdominal  Mufcles.  For  in  this  Part  of  the  Ab¬ 
domen,  the  Tendons  and  Infertions  of  the  oblique 
and  tranfverfe  Mufcles  meet  together,  and,  as  it 
were,  terminate  their  Adion  in  a  Center. 

2-  Its  Bulk  is  confiderable  enough,  if  you  ob- 
ferve  that  it  is  not  made  up  with  Fat  or  Mufcles, 
but  of  Arteries,  Veins,  and  Nerves  only,  without 
any  excretory  Duds. 

3  This  in  order  that  it  might  be  prefied  equally 
on  all  Sides,  left  if  it  fhould  have  been  fixed  to  the 
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Back,  it  might  in  that  Part  have  been  deftitute  of 
its  Preflure. 

4  Thefe  Arteries  are  very  near  to  the  Heart, 
and  the  larged  of  thofe  belonging  to  the  abdomi¬ 
nal  Vifcera,  quite  free  through  their  whole  Courfe, 
and  continually  fubjedted  to  the  Efficacy  of  Refpi- 
ration,  by  which  means  they  convey  their  Blood  as 
plentifully  and  fwiftly  as  poffible  to  the  coqrefpo’nd- 
ing  Veins. 

*  Malpighi  and  Bohn  cut  out  the  Spleen  in  Dogs, 
having  fird  tied  the  Veffels  to  prevent  a  dange¬ 
rous  Haemorrhage ;  and  after  healing  up  the 
Wound  of  the  Abdomen  by  Suture,  they  obferved 
the  following  Events  :  I .  That  thofe  Dogs  were 
extremely  lecherous ;  and  this  becaufe  the  Blood 
of  the  Aorta  being  denied  a  Pafiage  into  the  confl- 
derable  fplenic  Artery,  therefore  flowed  more 
plentifully  into  the  Spermatics  ;  whence  a  greater 
-Quantity  of  Semen  being  fecreted,  therefore  the 
Appetite  of  difcharging  that  Humour  was  alfo  in- 
creafed.  But  this  Salacity  is  but  of  a  fhort  Dura¬ 
tion  ;  for  the  Animal  cannot  long  furvive  in  a 
healthy  State,  under  fo  great  an  Injury  offered  to 
the  Liver. 

6  They  in  the  fecond  place  obferved,  that  the 
Animal  voided  his  Urine  more  frequently,  plen¬ 
tifully,  and  watery  ;  and  this  for  the  fame  Reafon 
which  we  lad  mention’d,  namely,  a  more  copious 
Determination  of  the  Blood  into  the  emulgent  Ar¬ 
teries,  as  well  as  into  the  Spermatics. 

7  Thirdly,  The  Animal  became  more  voracious, 
as  well  from  the  increafed  Secretion  of  the  gadric 
Liquor,  from  whence  Hunger  in  fome  meafure  ari- 
fes  ( per  §.  88.)  as  from  the  greater  Efficacy  or 
Adlion  of  the  mufcular  Coat  of  the  Stomach.  This 
likewife  arifes  from  the  fame  Caufe,  namely,  the 
Blood  which  went  into  the  Coeliac  being  excluded 
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from  the  fplenic  Branch,  therefore  enters  in  a 
larger  Quantity  through  the  Mouths  of  the  four 
arterial  Branches,  which  come  from  the  Coeliac, 
and  are  fpent  upon  the  Stomach.  But  neither  is 
this  Voracity  of  any  long  Duration,  fince  the  whole 
Preparation  of  the  Chyle  is  thus  injur’d,  by  re¬ 
moving  this  important  Vifcus. 

8  Such  Tumults  were  obferved  in  the  Abdo* 
men,  that  the  Animal  has  been  obferved  to  be 
frighten’d  out  of  his  Sleep  with  the  Noife,  and 
to  prick  up  his  Ears,  looking  round,  to  learn 
from  whence  fo  great  a  Difturbance  proceeded. 
Thefe  flatulent  Dilturbances  feem  to  arife  from  the 
Perverfion  of  the  Blood’s  Courfe  through  the  In- 
teftines,  by  which  their  Contents  are  hurried  on 
by  an  Increafe  of  the  periftaltic  Motion,  and  the 
confined  Air  being  accumulated,  is  exploded  or 
difcharged  at  particular  Times  *,  the  Caufe  of  all 
which  Difturbance  is  the  Blood’s  flowing  into  the 
mefenteric  Arteries  in  an  increafed  Quantity. 

9  It  is  obvious  to  every  body,  that  when  the 
Spleen  has  been  cut  out,  the  Liver  will  be  more 
turgid  *,  which  would  therefore  feem  to  infer,  that 
the  Blood  of  the  Spleen  did  not  pafs  to  the  Liver.  • 
But  we  only  learn  from  this  Experiment,  (i.) 
That  the  hepatic  Branch  of  the  coeliac  Artery  re¬ 
ceives  more  Blood  from  the  Deftrudtion  of  the 
fplenic  Artery.  (2.)  That  the  Efficacy  of  the 
Spleen  in  diluting  and  attenuating  the  Blood  being 
deftroyed,  therefore  the  Blood  flows  more  diffi¬ 
cultly  through  the  Liver,  Magnates  and  obftrudfis 
the  Veflfds,  and  by  that  means  diftends  this  Vif¬ 
cus  to  a  morbid  Bulk.  Therefore  three  or  four 
Months  after  the  Spleen  has  been  cut  out,  the  Li¬ 
ver  will  be  fwell’d,  and  a  Tumour  formed  in  the 
right  Hypochondrium,  which  mud  be  trouble- 
fome  to  the  AffimaL 
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10  By  this  Name  the  Ancients  call  thole  People, 
who  wafting  in  their  whole  Habit  befides,  fuffer 
an  Enlargement  of  the  Spleen  ;  though  from 
the  Seat  of  the  Diforder  they  have  been  rather 
termed  by  the  Moderns  hypochondriacal  People* 
In  fuch  Perfons  there  is  a  leaden  Colour  of  the 
Face,  accompanied  with  all  the  Symptoms  which 
were  before  mentioned  to  follow  in  an  Extripation 
of  the  Spleen  in  Dogs.  They  are  falacious,  and 
difcharge  their  Semen  even  to  a  Weaknefs  in  their 
Sleep,  that  is,  in  the  Beginning  of  the  Difeafe  j 
for  when  it  is  confirmed,  they  are  more  cold  in 
this  refped.  They  difcharge  much  Urine,  which 
is  watery ;  they  are  voracious,  abound  with  Fla¬ 
tulencies,  which  they  difcharge  with  a  confiderable 
murmuring  ;  and  laftly,  as  we  faid  before,  the  Li¬ 
ver  itfelf  fwells ;  a  Tumour  of  which  is  always  ob- 
ferved  in  Men  who  are  extremely  fplenetic. 

11  It  has  been  obferved,  that  Adlors,  who  get 
their  Living  by  procuring  the  Laughter  of  the 
Publick,  being  full  of  Gefture  and  Facetioufnefs, 
are  alfo  falacious,  and  generally  hypochondriacal, 
being  fcarce  able  to  contain  themfelves  in  Spirits, 
until  they  return  again  to  their  ridiculous  Enter¬ 
tainment  of  the  Publick.  It  does  not  feem  an 
eafy  matter  to  explain  Laughter.  What  it  is  in 
the  Nerves  we  know  not,  but  perhaps  another 
Age  may  know  more  of  it ;  but  this  we  can  tell, 
that  the  Mind  puts  the  Parts  in  a  Pofture  of 
laughing  at  the  fudden  Appearance  of  any  thing 
which  is  abfurd.  As  to  the  Caufe  of  it  in  the 
Body,  it  is  placed  in  fome  Difpofition  of  the  Di¬ 
aphragm,  which  being  inflamed  caufes  involun¬ 
tary  Laughters.  Therefore  the  Laughter  to  which 
hypochondriacal  People  are  inclined,  may  be  ac¬ 
counted  for  from  the  Regurgitation  of  the  Blood 
into  the  adjacent  phrenic  Arteries,  as  being  ob- 
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ftru£ted  in  the  Branches  of  the  fplenic  Artery  ; 
while  at  the  fame  time  the  Spirits  flow  back  in  the 
fame  manner  from  the  fplenic  Nerves  into  the  ad¬ 
jacent  Nerves  of  the  Diaphragm. 

§.  328.  We  may  alfo  from  hence  be  able  to 
judge,  whether  the  Spleen  is  formed  only  as 
an  Equipoife  1  to  the  Weight  of  the  other  Vif- 
cera,  and  to  flop  up  a  Cavity  ?  Whether  it  is 
an  ufelejs  Mafs  2  of  Matter  ?  Whether  it  is  ail 
Error  3  committed  by  Nature  in  a  Lethargy  ? 
Whether  it  is  to  ferve  as  a  Sink  4  or  Clofeftool 
for  clearing  the  Blood  of  its  atrabiliary  Fasces  ? 
Whether  it  is  the  Seat  of  a  Ferment  5,  or  of  a 
Fire-place,  or  the  vital  Heat,  by  whofe  Rays 
the  digeftive  Power  of  the  Stomach  is  excited  ? 
Whether  or  no  it  is  the  Seat  of  Luxury  and 
Lechery,  as  well  in  thofe  who  are  awake,  as 
in  thofe  who  are  ludicrous  in  their  Dreams  ? 
Whether  or  no  this  Part  being  difordered,  di- 
fturbs  the  procreative  6  Faculty,  and  renders 
the  Perfon  fterile  ?  Whether  this  is  the  Seat  of 
Indolence  and  Reft,  or  Sleep  7  ?  Or  whether 
the  Ancients  more  rightly  make  it  to  be  the 
Throne  of  Laughter,  Joy  8,  and  Mirth  ?  In 
fhort,  all  thefe  Conjectures  muft  be  diffipated 
by  the  Light  which  Malpighi  has  given  us  by 
his  Obfervations  on  the  Fabric  of  this  Organ* 
Nor  is  the  Opinion  of  GliJJbn  more  probable 
than  the  former,  who  once  imagined  the  Spleen 
to  be  a  fecond  Refervoir  to  the  nervous  Juice  9, 
to  be  taken  up  and  fent  from  thence  by  its 
many  Nerves.  Nor  has  that  Opinion  any 
more  Foundation,  which  fuppofes  that  all  the 
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Blood  receives  its  greateft  Perfection  in  this 
Part  io. 

1  Several  of  the  Ancients  have  taught,  that  the 
Spleen  was  formed  to  ad  as  a  Weight  in  pulling 
the  Diaphragm  downward  on  the  left  Side,  as  the 
Liver  does  on  the  right.  But  in  this  they  injure 
the  Honour  of  the  divine  Architedt,  fuppofing 
him  to  have  no  other  Defign  in  the  forming  of 
this  Part  than  to  fill  up  a  Cavity.  For  Symme¬ 
try  does  not  appear  to  have  been  ftudied  by  the 
Architect  in  the  internal  Parts,  which  are  never 
expofed  to  Sight  *,  and  therefore  Nature  has  very 
well  fpared  herfelf  the  Pains  of  an  exadt  Symme¬ 
try  in  the  Heart,  Stomach,  Pancreas,  Mefentery, 
Spleen,  &c.  where  it  would  have  been  quite  ufe- 
lefs.  In  fhort,  the  Duplicity  of  many  Organs  is 
not  made  for  the  fake  of  Symmetry,  but  that  the 
Animal  might  enjoy  the  Benefit  of  one  Part9 
which  is  of  the  laft  Importance,  if  he  Ihould  by 
Accident  be  deprived  of  the  other. 

4  It  is  a  little  wonderful,  that  many  wife  Men 
among  the  Ancients  fhould  be  perfuaded  that  God 
and  Nature  make  nothing  in  vain,  and  yet  that 
fome  of  them  ihould  ftupidly  fuppofe  the  Spleen 
to  be  a  mere  Weight :  for  certain  it  is,  that  every, 
even  the  lead  Part  of  the  human  Body  contributes 
fomething  to  the  common  Good  of  the  whole. 

3  Drunken  Prometheus  feigned  the  Spleen  to  be 
an  Error  of  Nature  j  an  Opinion  certainly  as 
foolifh  as  impious. 

4  Galen  and  almoft  all  the  Schools  after  him, 
have  built  upon  this  Syftem,  that  all  the  Chyle  ne- 
cefiary  for  Life  and  Nutrition,  was  taken  up  by 
the  mefenteric  Veins  and  conveyed  to  the  Liver  ; 
but  that  this  Chyle  was  as  yet  a  crude  Liquor  and 
very  foreign  to  our  Nature :  but  yet  that  all  the 
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Parts  which  were  nutritious  in  the  Chyle,  were 
conveyed  to  that  very  bloody  Vifcus  the  Liver, 
and  there  formed  into  Blood.  But  the  Chyle  be¬ 
ing  flock’d  with  a  large  Quantity  of  Fseces,  it 
was  necefiary  for  them  to  be  firft  feparated,  before 
the  reft  could  be  formed  into  radical  Moifture  : 
Hence  therefore  that  there  was  a  Separation  made 
of  two  Sorts  of  Excrements  in  the  Liver,  the  one 
yellow  Bile,  which  flows  into  the  Duodenum  and 
tinges  the  Faeces  *,  the  other  a  malignant  or  black 
Bile,  the  worft  of  all  Excrements,  which  is  con¬ 
veyed  to  the  Spleen  there  depoftted  and  collected, 
that  it  might  not  prove  the  Caufe  of  great  Diforders 
in  the  human  Body.  But  all  this  we  have  in  part 
refuted  before  ;  and  it  is  in  part  repugnant  to  the 
known  circulating  Courfe  of  the  Blood  ;  by  which 
we  are  taught,  that  nothing  is  conveyed  from  the 
Liver  to  the  Spleen  by  the  fplenic  Vein,  but  on 
the  contrary,  that  all  the  Blood  of  the  Spleen  flows 
to  the  Liver,  as  is  evident  from  the  Structure  of 
the  Veffels,  as  well  as  from  Experiments  made  on 
living  Animals.  Add  to  this,  that  the  Blood  of 
the  Spleen  is  fo  far  from  being  feculent,  that  it 
exceeds  all  the  reft  in  Fluidity  and  florid  Colour. 

f  Bafd  Valentine ,  Ifaac  Hollandus ,  Paraeelfus , 
Helmonty  and  the  reft  of  the  chemical  Se<5l,  oppo- 
fed  the  Schools  with  their  new  Syftem,  fuppofing 
that  there  was  no  Change  wrought  in  the  internal 
Parts  of  the  human  Body  without  Fermentation, 
That  in  the  Stomach  the  crude  Aliment  was  con¬ 
verted  into  Chyle  by  a  Ferment,  which  the  Sto¬ 
mach  flood  in  need  of.  Moreover,  that  thefe  Fer¬ 
ments  were  all  acid  j  but  yet  that  this  Ferment 
could  not  be  generated  in  the  Stomach  itfelf,  from 
whence  the  Source  of  it  would  foon  be  wafhed 
away  or  deftroyed  ;  and  therefore  that  there  could 
be  na  Vifcus  which  was  able  to  fupply  this  Fer¬ 
ment 
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ment  to  the  Stomach  befides  the  Spleen.  The 
Spleen  then  they  made  the  fecretory  Organ  of  a 
vital  Acrimony  or  Ferment,  which  was  conveyed 
into  the  Stomach  by  the  Vafa  Brevia,  and  there 
proved  the  principal  Caufe  of  Digeftion.  But  even 
Helmont  himfelf  confefies,  that  a  true  Acid  is  not 
natural  nor  indigenous  to  any  Part  of  the  human 
Body,  but  is  rather  an  Enemy  ;  and  therefore  fuch 
cannot  be  feated  in  the  Spleen  ;  befides,  nothing 
can  flow  from  the  Spleen  to  the  Stomach  by  the 
Laws  of  the  Circulation,  but  on  the  contrary,  the 
Blood  is  carried  from  the  Stomach  by  the  Vafa 
Brevia  into  the  fplenic  V ein.  But  if  any  one  fhould 
afk  why  there  are  fo  many  Communications  betwixt 
the  Veins  of  the  Stomach  and  thofe  of  the  Spleen, 
we  anfwer,  that  the  Stomach  is  a  Vifcus  fo  alte¬ 
rable,  that  it  may  be  much  diftended  by  the  Food, 
fo  as  in  a  great  meafure  to  intercept  the  Circulation, 
by  compreffing  its  Arteries,  and  produce  the  worff 
Confequences :  To  prevent  which,  Nature  has 
placed  Veins  all  round  the  Stomach,  into  which  the 
Arteries  may  very  fpeedily  evacuate  themfelves,  by 
fending  their  Blood  into  the  large  unrefifting  fplenic 
Vein. 

6  This  was  alfo  an  Hypothefis  of  Helmont ,  which 
has  been  long  ago  refuted  by  Malpighi ,  from  whofe 
Experiments  it  appears,  that  Animals  who  have 
loft  their  Spleen  are  more  prolific  and  inclined  to 
Venery. 

7  Alfo  this  Opinion  feems  to  have  been  ftarted  by 
Helmont  for  no  other  Reafqn,  than  becaufe  thofe 
People  deep  wel  l  who  have  their  Spleen  in  a  healthy 
Condition,  while  thofe  who  are  fplenetic  are  reft- 
lefs.  But  this  Watchfulnefs  arifes  no  more  from 
the  Spleen  than  from  all  the  other  Vifcera  when 
obftrufted  :  for  the  obftrudted  Spleen  does  not  de¬ 
ft  roy  Sleep,  from  any  peculiar  Difpofition  of  itfelf. 


30  AB  ion  of  the  Spleen.  §328. 

but  only  becaufe  the  Blood  obftrudted  below  is 
fent  up  in  a  greater  Quantity  to  the  Brain.  For 
the  fame  Reafon  like  wife,  if  the  Feet  are  cold  and 
the  Head  hot,  as  frequently  happens  in  ftudious 
People,  they  can  never  fall  into  a  Sleep  till  their 
Feet  are  firft  become  warm. 

8  It  is  an  old  Saying,  that  the  Spleen  caufes 
Laughter.  But  whether  this  arofe  from  an  Obfer- 
vation  that  fplenetic  Perfons  are  generally  crofs,  is 
a  Queftion  *,  but  this  is  certain,  that  Joy  depends 
much  upon  a  free  Circulation  of  the  Blood  through 
all  the  Vifcera  and  Veflels  of  the  Body,  which  be¬ 
ing  obftru&ed,  produces  Anxieties,  and  an  uneafy 
Senfe  to  the  Mind.  Therefore  it  may  be  fairly 
concluded,  i.  That  the  Spleen  being  found  and  free 
from  Obftrudtions,  conduces  fomething  to  the  Ala¬ 
crity  of  Animals  ;  fince  it  attenuates  and  renders 
the  Blood  fluid,  that  it  may  eafily  pervade  the  Parts 
which  are  in  the  greateft  Danger  of  Obftru&ion  : 
and,  2.  For  the  fame  Reafon  Sadnefs  will  follow  if 
the  Spleen  is  obftrufted,  fince  itfelf  will  be  invaded 
with  an  obtufe  Pain  or  Anguilh,  and  will  not  at¬ 
tenuate  the  Blood  as  ufual,  and  as  is  neceflary  to 
perfect  Health. 

9  This  Gentleman  fuppofes  the  Spirits  to  be 
drained  from  the  Blood  into  the  Cells  of  the  Spleen, 
and  that  from  thence  they  were  abforbed  by  the 
fplenic  Nerves.  But  this  Hypothefis  he  afterwards 
abrogated  as  we  obferved  before. 

lQ  This  was  the  Hypothefis  of  Sylvius ,  namely, 
that  the  Spleen  elaborated  the  Biood,  rendered  it 
very  fubtle,  fluid,  full  of  Spirits,  and  in  a  manner 
more  than  perfect,  that  it  might  corredt  the  reft  of 
the  Blood  with  which  it  mixed  in  the  Body,  He 
was  right  in  thinking  that  the  Blood  of  the  Spleen 
was  belt  conditioned,  and  in  a  manner  more  perfedt 
or  fubtilized  than  that  of  other  Parts  of  the  Body  ; 

but 
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but  he  was  out  in  his  Do£trine,  that  the  Blood  of 
the  Spleen  was  to  corredfc  the  whole  Mafs  ;  fince 
all  the  Blood  of  the  Spleen  is  conveyed  only  to 
the  Liver  ;  whence  it  follows,  that  the  Spleen 
labours  only  for  the  Liver,  to  which  it  is  a  kind 
of  Lungs,  and  that  it  does  not  immediately  work 
for  the  general  Syftem  of  the  whole  Body. 
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§.  329.*!^  UT  while  the  Blood  (§.  324.) 

|3  thus  prepared,  flows  from  every 
Part  of  the  Spleen  by  feveral  Veins  into  the 
great  fplenic  1  Branch,  in  order  to  pafs  on 
through  the  Vena  Portae  to  the  Liver,  it  there 
meets  in  its  Courfe  and  mixes  with  the  venal 
Blood  returning  from  the  Omentum  by  its  pro¬ 
per  Veins  z ;  and  this  Mechanifm  we  fee  con- 
ftantly  obferved  by  Nature  as  a  Law. 

1  This  large  Vein  runs  parallel  to  the  Horizon, 
being  fingle  all  the  Way  of  its  Courfe,  and  infert- 
ed  into  the  large  Vein  of  the  Mefentery.  At  the 
Place  of  this  Infertion  there  is  a  furprizing  Con¬ 
flux  of  different  Veins,  as  they  are  elegantly  ex- 
preffed  by  Tables  of  Vef alius  and  Euftachius, 

31  Which  are  called  Adipofa  or  Epiploica,  one  in 
each  Side,  which  return  only  the  Blood  which  has 
been  elaborated  in  the  Omentum,  the  Blood  of 
which  Vifcus  is  conveyed  into  the  fplenic  Vein,  and 
from  thence  into  the  Vena  Port^.  Therefore  the 
Omentum  feems  to  labour  wholly  for  the  Liver,  to 
which  it  tranfmits  all  its  Blood. 

§.  33°»  If 
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§.  330.  If  we  confider  the  Connexion  *,  Si¬ 
tuation,  Structure,  and  Infertion  of  the  Omen¬ 
tum  with  its  great  iLenuity  2,  which  is  compa¬ 
red  to  a  Web  of  the  fined:  Silk,  by  Malpighi  y 
and  if  we  alfo  compare  its  Structure  with  the 
Difcoveries  which  have  been  made  by  the  In- 
duftry  ofAnatomifls  in  feveral  Kinds  of  brute 
Animals,  we  (hall  find,  that  from  the  Arteries 
of  the  Omentum,  which  are  diftributed  into 
very  minute  reticular  Plexus's  upon  the  Surfa¬ 
ces  of  the  Cells  3  or  Bags  which  contain  the 
Fat,  upon  which  Cells  they  terminate  in  fmall 
Veins  difpofed  in  the  like  Order :  I  fay,  we 
fhall  find  that  a  thin  and  fubtle  Oil  is  feparated 
by  lateral  DuCts  from  thofe  Arteries,  and  con¬ 
veyed  into  the  adipofe  Cells,  where  it  is  col¬ 
lected,  retained,  and  highly  attenuated  by  the 
continual  Warmth,  Motion,  and  Attrition, 
fo  as  to  become  more  volatile,  acrimonious, 
and  like  unto  the  Bile ;  fo  that  at  length  this 
collected  and  thus  prepared  Oil  is  expelled  from 
the  communicating  Cells  of  the  Omentum 
through  certain  open  DuCts  into  the  Veins, 
which  convey  it  to  the  Liver 4,  where  it  alfo 
mixes  with  the  Blood  that  comes  thither  from 
the  Spleen.  .  s 

2  The  Omentum  is  a  thin  Membrane,  which 
defcends  from  the  lower  Edge  or  Bottom  of  the 
Stomach  down  to  the  Navel,  where  it  again  af- 
cends  backwards  up  to  the  Colon,  into  which  it  is 
inferred  ;  fo  that  its  Plates  form  a  Bag,  in  which 
there  is  an  empty  Cavity  called  the  Duplicature  of 
the  Omentum,  This  membranous  Bag  is  not  on- 
'  ly- 
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3y  fpread  over  the  Inteftines,  but  it  alfo  infinuates 
itfelf  betwixt  the  Convolutions  of  the  Inteftines, 
and  fometimes  it  even  adheres  to  the  Mefentery. 
Now  it  is  within  the  Cavity  of  thofe  two  Mem¬ 
branes  that  all  the  Veffels  of  the  Omentum  are 
feated.  Vefalius  has  given  us  a  Figure  of  this 
Part,  which  Euftachius  perceiving  to  be  true,  has 
not  oppofed  it  with  any  other  of  his  own.  But 
the  Cavity  betwixt  the  two  Plates  or  Membranes 
has  been  difcover’d  by  Winjiow ,  after  making  a 
fmall  Wound  through  one  of  them,  and  inflating 
with  a  Blow- pipe.  Befides  thefe  principal  Con¬ 
nexions  of  the  Omentum,  it  alfo  adheres  to  the 
Pancreas,  Duodenum,  Spleen,  the  Bottom  of  the 
hepatic  Veffels,  and  to  the  Mefentery.  It  is  fpread 
in  fuch  a  manner  under  the  Peritonaeum ,  that  no 
Part  of  that  Membrane  in  the  Abdomen  can  be 
applied  naked  to  the  Stomach  or  Inteftines  *,  fo 
that  it  is  no  eafy  matter  for  them  to  be  injured  in 
violent  Motions  of  the  Abdomen.  For  there  is  a 
continual  Attrition  betwixt  the  Peritonaeum  and 
the  Vifcera  contained  in  the  Cavity  of  the  Abdo¬ 
men,  when  the  Vifcera  are  either  preffed  down¬ 
ward  againft  the  Peritonaeum  by  the  Defcent  of 
the  Diaphragm  in  Infpiration,  or  when  the  Peri¬ 
tonaeum  preffes  itfelf  againft  the  Inteftines  by  the 
ContraXion  of  the  abdominal  Mufcles,  fo  as  to 
return  the  Vifcera  upward  and  backward.  The 
Omentum  is  therefore  interpofed,  as  being  foft 
and  fpungy,  to  infringe  and  break  off  the  Vio¬ 
lence  of  the  Prefture  betwixt  thefe  Parts.  It  does 
not  defcend  ufualiy  much  lower  than  the  Navel, 
becaufe  the  Force  of  Refpiration  is  but  weak  in  the 
lower  Part  of  the  Abdomen. 

a  If  the  Fat  and  Blood  veffels  are  removed  from 
this  Membrane,  its  Tenuity  will  appear  almoft  in- 

D  credible. 
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credible,  infomuch  that  Ruyfch  pronounces  that 
there  is  not  a  thinner  Membrane  to  be  found. 

3  The  Microfcope  demonftrates,  that  the  fmalleft 
fanguiferous  Arteries  are  continued  into  little  Cells 
full  of  fubtle  Oil  *,  of  which  Cells  almoft  the  whole 
Subftance  of  the  Omentum  is  compofed  :  for  if  the 
Fat  is  exhaufted  or  melted  out  from  them,  which 
fometimes  happens  in  brute  Animals,  there  then 
only  remains  a  thin  fhriveled-up  Membrane. 

4  It  was  equally  neceffary  for  the  Fat  to  have 
'Duds  to  carry  it  as  well  from,  as  into  the  Cells. 
For  as  it  is  perpetually  brought  by  the  arterial 
Blood,  and  yet  the  Omentum  does  not  grow  to  an 
immenfe  Bulk  ;  it  therefore  follows,  that  as  much 
of  the  Oil  muft  pafs  off  fomewhere  by  the  Veins, 
as  there  is  brought  of  it  by  the  Arteries.  But  for 
this  purpofe  we  find  no  other  redudory  VefTels  be- 
fides  the  Veins ;  and  therefore  the  Oil  of  the  Omen¬ 
tum  muft  be  conveyed  by  the  Veins  to  the  Liver, 
fince  that  is  the  Part  into  which  thefe  Veins  dis¬ 
charge  their  Blood.  It  is  therefore  highly  proba¬ 
ble,  that  Part  of  this  Oil  goes  to  the  Formation  of 
the  Bile,  after  it  has  been  elaborated,  attenuated, 
and  in  fome  degree  turned  rancid  and  bitter  in  the 
Omentum,  which  fuffers  the  Efficacy  of  Refpira- 
tion,  and  of  the  periftaltic  Motion  of  the  In- 
teftines.  Malpighi  has  even  demonftrated  to  the 
Eye,  that  the  Fat  is  conveyed  by  particular  Duds 
to  the  Liver  in  brute  Animals,  as  in  Frogs  and 
Fifh.  But  notwithftanding  this,  I  alfo  allow  that 
there  is  an  Evaporation  of  the  more  fubtle  Part  of 
the  Oil  through  this  Membrane,  which  like  an 
oily  Vapour  infinuates  betwixt  the  Convolutions  of 
the  Inteftines,  and  betwixt  them  and  the  Peritonae¬ 
um,  to  lubricate  and  facilitate  their  Motion,  and 
prevent  them  from  growing  either  to  each  other 
or  to  the  Peritoneum. 


§•  33 1-  n 
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§.  331.  It  alfo  appears  probable,  that  an 
Exhalation  of  Vapours  extremely  fubtle,  and 
apt  to  be  imbibed  again,  infinuates  itfelf  into 
the  whole  Omentum,  in  the  Form  of  a  fine 
Vapour,  after  it  has  been  exhaled  from  the 
Mouths  of  the  innumerable  fmall  Vefiels, 
which  are  diftributed  through  the  Omentum, 
whofe  Membranes  are  extremely  thin ;  which 
Vapours  insinuating  themfelves  into  the  Omen¬ 
tum,  are  continually  Supplied  by  the  fubtle 
Dew  diftilled  into  the  warm  Cavity  of  the 
Abdomen  from  the  very  minute  Orifices  of 
the  exhaling  VeJJels  1  ;  and  by  thefe  oily  Va¬ 
pours,  the  Surfaces  of  all  the  Parts  contained 
within  the  Peritonaeum  are  continually 
moifterfd,  lubricated,  and  mollified.  But  we 
mu  ft  neceffarily  fuppofe  this  Vapour  to  be  ex¬ 
tremely  fubtle  and  volatile,  if  we  confider  its 
Nature,  Origin,  continual  Wafte  and  Supplies, 
with  a  Smell  which  it  affords  upon  opening 
the  Abdomen  of  an  Animal  that  is  warm. 

1  Ruyfch  has  found,  that  by  carefully  taking  out 
the  Omentum  from  young  Animals  and  drying  itr. 
it  appears  perforated  on  all  Sides  with  very  fmall 
Pores.  And  befides  this,  the  Abdomen  in  all 
Animals  is  continually  replenifhed  with  moift  Va¬ 
pours,  which  affedt  the  Nofe  with  a  peculiar  rank 
Smell  differing  in  each  kind  of  Animal.  The  Va¬ 
pour  we  now  fpeak  of,  exhales  continually  ;  and 
yet  we  do  not  obferve  it  accumulated  into  Water, 
fince  in  the  Bodies  of  People  who  have  died  in 
Health,  all  the  Vifcera  appear  lubricated  with  a 
thin  Oil  without  any  Water  extravafated.  There- 
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fore  as  it  continually  exhales,  it  muft  alfo  be  con¬ 
tinually  abforbed,  and  there  muft  be  venal  Dudts 
for  the  Abforption  correfponding  to  thofe  arterial 
Du6ts,  from  whence  the  Vapour  is  exhaled  ;  and 
by  this  Artifice  only  could  Nature  prevent  the 
Parts  from  becoming  dry,  without  fuffering  any 
Quantity  of  Water  to  be  accumulated.  A  Defeat 
of  the  Secretion  of  thefe  Vapours  will  render  the 
Parts  dry  and  rough  *,  and  a  Defeat  in  their  Ab- 
forption  will  caufe  a  Dropfy  or  Afcites.  But  there 
does  not  feem  to  be  any  Organ  better  adapted  for 
this  Abforption  than  the  thin  Plates  or  Membranes 
of  the  Omentum,  to  draw  in  the  abdominal  Va¬ 
pours  by  the  very  patulent  Mouths  of  the  Veins, 
in  the  fame  manner  as  we  find  the  Oil  or  Fat  ex¬ 
haling  from  the  Veffels  of  the  Omentum,  (§.  95, 
330.)  Hence  it  is  that  we  have  no  Jnftance  of  a 
dropfical  Body  with  a  found  Omentum.  Hence 
then  this  femiputrid  highly  attenuated  Vapour, 
which  is  one  of  the  moft  volatile  of  the  animal 
Humours,  feems  to  be  abforbed  by  the  fmalleft 
Veins  of  the  Omentum,  which  return  it  into  the 
larger  epiploic  Veins,  from  whence  it  paffes  into 
the  Vena  Porta.  This  Doclrine  is  alfo  confirmed, 
as  well  by  the  Return  of  the  Water  in  dropfical 
Patiepts,  as  by  an  Experiment  defignedly  made  by 
Nucke .  He  made  a  fmall  Incifion  in  the  Scrotum 
of  a  live  Dog,  fo  as  to  form  a  Paffage  into  the 
Cavity  of  the  Procefs  of  the  Peritonaeum,  which 
in  that  Animal  affords  a  free  Entrance  into  the 
Abdomen  :  By  this  Wound  he  injected  ieveral 
Ounces  of  warm  Water,  fewing  up  the  Abdomen 
afterwards,  fo  that  none  of  it  could  efcape,  and 
tying  up  the  Dog  in  his  Chamber,  upon  the  Floor 
of  which  there  was  not  fo  much  as  a  drop  of  the 
Water  fpilt.  The  Dog  difcharged  a  large  Quan¬ 
tity  of  Urine,  and  upon  opening  his  Abdomen 
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fome  Days  afterwards,  there  was  not  any  extrava- 
fated  Water  to  be  found  ;  which  is  a  certain  Sign 
of  the  fpeedy  Abforption  which  is  here  made. 

§.  332.  But  as  the  Omentum  is  not  ob- 
ferved  to  have  any  other  excretory  Veffels  in 
Man,  except  two  Veins  which  are  called  the 
right  and  left  Epiploic ;  it  is  therefore  proba¬ 
ble,  that  the  venal  Blood  of  the  Omentum* 
replenished  with  the  Lymph  (§.  331.)  and  the 
Oil  (§.  330.),  are  all  intimately  mixed  and 
conveyed  together  to  the  Liver  l. 

1  Thus  therefore  the  Ufe  of  the  Omentum  in 
the  human  Body  appears  gradually  more  and  more 
manifeft,  namely,  for  its  Fat  or  Oil,  which  is  be¬ 
come  fubtle,  rancid,  and  bitter  by  the  perpetual 
Warmth  and  Attrition,  to  be  conveyed  into  the 
Liver  for  forming  the  Matter  of  the  Bile,  to  be 
there  feparated  from  the  venal  Blood.  This  Do- 
dtrine  is  confirmed  by  the  Observations  of  Mal¬ 
pighi ,  who  faw  adipofe  Dudts  in  Frogs,  which  be¬ 
ing  prefied  apparently  difcharged  Drops  of  Oil  in¬ 
to  the  Vena  Portae.  Hence  it  is  that  the  Livers  of 
Fifh  are  in  a  manner  buried  in  Fat,  and  the  Liver 
of  a  Cod-fifh  difcharges  a  mere  Oil  by  Prefifure, 
and  even  almoft  entirely  melts  into  Oil.  For  as 
thefe  Fifh  are  very  voracious,  and  live  in  a  cold 
Element,  they  therefore  require  a  very  large  Quan¬ 
tity  of  an  exceeding  bitter  Bile.  Nor  ought  it  to 
be  objected,  that  it  does  not  feem  probable,  fo 
Smooth  a  Fluid  as  Oil  fhould  be  elaborated  into  a 
Humour  fo  extremely  bitter  as  the  Bile :  for  all 
Oil  itfelf  becomes  yellow,  acrid,  and  in  time  very 
bitter,  barely  by  Heat  and  Attrition,  as  we  are 
taught  by  chemical  Experiments,  Even  the  Fat 
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of  Aliments,  which  having  lain  too  long  a  time 
upon  a  weak  Stomach,  receives  the  like  Alteration 
in  a  very  fhort  Space,  fo  that  it  is  belched  up  un¬ 
der  the  Form  of  an  exceeding  bitter,  rank,  and 
yellow  Oil,  inflammable  in  the  Fire.  But  the  fe- 
condary  Ufe  of  the  Omentum  is,  as  we  faid  be¬ 
fore,  to  exhale  a  thin  Oil,  continually  to  lubricate 
and  facilitate  the  Motion  of  the  Inteftines  ;  after 
which  it  is  abforbed  again  with  the  putrid  Va¬ 
pours. 

§•  333-  From  hence  we  may  underftand, 
why  the  Omentum  grows  to  fuch  an  immenfe 
Bulk  1  in  Animals  that  live  at  Reft  ?  Why,  on 
the  contrary,  this  Part  is  quite  thin  and  mem¬ 
branous,  and  its  Veffels  rather  filled  with  a 
Humour  which  appears  like  Serum  2  than  Oil 
in  Animals  addicted  to  too  much  Labour? 
And  why  alfc  its  Vefiels  are  almoft  continual¬ 
ly  filled  with  a  thin  Serum  in  emaciated  and 
dropfical  Subjedls  ?  And  laftly,  it  appears  that 
there  is  a  greater  Derivation  of  the  coiledted 
Oil  of  this  Part  into  the  fplenic  Vein,  in  pro¬ 
portion  as  the  Blood's  Motion  3  is  increafed.  It 
alfo  appears,  why  the  Omentum  is  faftened 
near  all  the  Vifcera  which  are  dejlitute  of 
Fat  4. 

i 

1  A  certain  rich  Citizen,  who  tookPleafure  chiefly 
in  the  Gratification  of  his  Appetite,  having  his 
Food  and  Drinks  prepared  in  the  moft  exquifite 
Manner,  grew  fo  fat  that  he  was  obliged  to  Pup- 
port  his  Belly  by  a  Safh  hung  over  his  Shoulders  ; 
nor  was  he  capable  of  fitting  at  Table  fo  as  to  reach 
with  his  Hands,  unlefs  where  there  was  a  round 
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Part  of  the  Table  cut  out  to  receive  his  Belly. 
After  the  Death  of  this  Perfon,  the  Omentum  be- 
ing  cut  out,  weighed  thirty  Pounds.  Thus  alfo 
in  Hogs,  Calves,  &c.  before  fattening,  the  Omen- 
turn  is  as  thin  as  Paper  *,  but  after  a  few  Months 
it  becomes  fc  fat,  as  totally  to  obfcure  the  Blood- 
vefTels.  For  in  the  Omentum  the  Blood’s  Circu», 
Jatioa  is  very  flow,  if  it  is  not  forwarded  continu¬ 
ally  by  the  Refpi ration  :  But  the  Motion  of  the 
Arteries  is  always  ftronger  than  the  Refiftance  of 
the  adipofe  Cell:  ;  and  therefore  when  the  bed:  or 

■i. 

moft  oil)  Part  of  the  Chyle  is  continually  convey¬ 
ed  through  the  Arteries,  while  nothing  is  return¬ 
ed  but  the  mere  Blood  by  the  Veins  *,  it  follows, 
that  all  the  Fat  or  oily  Parts  of  the  Chyle  muft 
be  poured  into  the  loofe  Cells,  into  which  the  Ar¬ 
teries  open. 

a  In  a  Poft-Horfe  the  Omentum  is  thinner  than 
the  fineft  Poll- paper,  which  we  generally  ufe  for 
letters,  upon  the  Account  of  its  Lightnefs  :  for 
by  the  continual  and  ftrong  Attrition  which  is  made 
upon  this  Part,  the  Oil  is  To  attenuated  as  to  part¬ 
ly  exhale  in  the  former  Vapours,  and  partly  to  be 
abforbed  or  preffed  into  the  Veins,  which  return  it 
into  the  Blood.  Even  by  the  violent  Exercife  of 
a  Horfe  which  has  been  fatten’d  in  the  Stable, 
Ruyfch  has  obferved  the  Cells  of  the  Omentum  to 
be  burft  open,  by  the  hard  running  of  the  Ani¬ 
mal  ;  by  which  means  Death  has  followed  in  a  little 
time,  and  many  Pounds  of  true  Oil  were  found 
extravafated  In  the  Cavity  of  the  Abdomen. 

3  Thus  it  is  in  the  Omentum  of  old  people, 
and  thofe  who  are  emaciated  or  dropfical  :  for  in 
thefe  the  Place  of  the  confumed  or  exhaufted  Oil 
Is  fupplied  by  the  flagnating  watery  Vapours  which 
are  abforbed.  For  the  firlF  Sign  of  a  Dropfy  is  a 
certain  gelatinous  Humour  collefted  in  the  adipofe 
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Cells,  as  has  been  demonftrated  in  the  arachnoide 
Membrane  of  the  Brain  itfelf  in  a  difeafed  Bo¬ 
dy  :  But  fo  loon  as  the  Water  has  enter’d  the  Cells 
of  the  Omentum,  it  then  putrifies  in  a  very  fhort 
time. 

4  The  Attrition  is  at  that  time  the  greateft,  by 
which  the  Blood  inclines  to  the  moft  intenfe  lixivi- 
al  Acrimony,  the  Bile  becomes  all'o  more  acrid, 
and  all  the  Humours  require  more  of  the  obtund- 
ing  Oil  to  fheath  the  aduated  Salts.  Nothing  is 
therefore  more  fuitable  than  oily  Emulfions,  when¬ 
ever  the  Blood  degenerates  into  an  acrimonious  or 
corroding  State  by  acute  Difeafes,  which  actuate 
its  Salts,  and  render  its  oily  Parts  rancid.  And 
this  is  the  Reafon,  as  Malpighi  well  obferves, 
why  Nature  has  more  bountifully  fupplied  thofe 
Parts  with  Fat  or  Oil,  where  there  is  the  greateft 
Attrition,  or  where  the  Humours  are  more  acri¬ 
monious. 

*  Such  as  the  Peritonaeum,  Surface  of  the  In- 
teftines,  Stomach,  and  the  convex  Part  of  the  Li¬ 
ver  and  Spleen  :  for  all  thefe  Vifcera  are  lubricated, 
and  prevented  from  rubbing  fo  as  to  injure  each 
other  by  their  Contact.  But  it  is  not  joined  to  the 
Mefentery,  becaufe  that  is  naturally  replenifhed 
with  its  own  Oil. 

§.  334.  But  with  this  Blood  (§.  324.)  is  al- 
fo  mixed  that  which  returns  from  the  Mem¬ 
branes  of  the  Stomach  by  the  Vafa  brevia  x, 
the  Gaftrica  major  and  the  Gaftro-epiploica, 
both  right  and  left,  and  the  Pylorica  ;  all 
which  Blood  being  deprived  of  that  Lymph 
which  it  diftils  into  the  Cavity  of  the  Stomachj 
does  therefore  mix  in  feveral  Places  with  the 
Blood  returning  from  the  Omentum  (§.  332.); 

and 
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and  perhaps  it  carries  with  it  a  good  deal  of 
the  moft  fubtle  Humours  2,  which  have  been 
derived  from  the  thinner  Juices  of  the  Ali¬ 
ments  abfQrbed  by  the  Veins  of  the  Stomach. 
Hence  the  Reafon  is  alfo  evident,  why  the 
venal  Blood  of  the  Stomach  difcharges  itfelf  by 
fuch  a  great  Number  of  Veffels,  diftributed 
according  to  its  Length;  to  wit,  that  the 
Difcharge  of  this  Blood  might  not  be  impe¬ 
ded  by  the  Diftention  of  the  Stomach,  when 
filled  with  Aliments;  whereas  its  Courfe  might 
have  been  eafily  flopped,  if  it  had  been  dis¬ 
charged  by  one  Vein  only. 

1  The  Stomach  is  fo  formed  that  it  may  be  ca¬ 
pable  of  a  great  Alteration  in  the  Dilatation  or 
Contraction  of  its  Capacity  ;  and  therefore  there 
would  be  Danger  of  comprefling  its  Veffels  in  hid¬ 
den  Diftentions,  fo  as  to  intercept  the  Blood’s  Cir¬ 
culation  as  often  as  it  is  filled  with  Aliments  ;  nor 
was  it  poflible  for  the  Veflfels  to  be  commodioufly 
inferred  near  the  Orifices  of  the  Stomach,  fince 
when  it  is  filled  they  are  brought  near  to  each 
other,  and  therefore  the  V effels  would  confequent- 
ly  have  been  there  comprefied  (§.  85.)  But  to 
prevent  this,  Nature  has  provided  (1.)  that  the 
Stomach  fhould  be  furnifhed,  not  withafingle  ar¬ 
terial  or  venal  Trunk,  but  with  feveral  fmaller  ones, 
that  if  one  Veffel  fhould  be  comprefied,  the  reft 
might  remain  pervious.  (2.)  $he  has  fo  conjoin¬ 
ed  thefe  Veffels  with  each  other  by  A naftomofes, 
that  if  the  Blood  is  obftrudled  by  the  Compreffion 
of  one  Veffel,  it  can  continue  its  Courfe  on  through 
the  other  Veffels  with  which  it  communicates.  One 
Oafs  of  thefe  Blood- veffels  of  the  Stomach  are  fix 
or  eight  Veins  called  Brevia,  conveying  the  Blood 

from 
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from  the  bottom  of  the  Stomach  to  the  fplenic 
Vein,  for  about  the  Length  of  an  Inch  for  this 
was  the  fhorteft  Courfe  for  the  Blood  to  return  into 
any  confiderable  Trunk. 

2-  We  faid  before  (§.  87.)  that  it  was  probable 
the  mod  fubtle  Particles  of  the  Saliva,  Aliments, 
and  fpirituous  Liquors,  with  the  animal  Spirits 
transfufed  into  the  Stomach,  were  continually  ab- 
forbing  by  the  bibulous  Pores  which  open  in  the 
Surface  of  that  Organ  \  but  whatever  is  obforbed 
by  thefe  Orifices  pafTes  into  the  Veins  of  the  Sto* 
mach,  which  confequently  fend  their  Contents  to 
the  Vena  Portse. 

§•335*  But  befides  thefe,  there  are  alfo  other 
fmall  Branches  returning  the  venal  Blood  from 
the  Pancreas,  which  are  alfo  followed  by  the 
Internal  hemorrhoidal1  Veins:  which  alfo  fend 
<heir  Blood  to  the  Liver,  perhaps  more  abun¬ 
dantly  replenifhed  with  acrid  Particles  2. 

1  All  the  Inteftines  tranfmit  their  Blood  to  the 
Vena  Port^,  except  only  the  Redum,  which  but 
in  part  fends  its  Blood  to  the  Liver  by  the  internal 
Pfemorrhoidals,  and  partly  to  the  Cava  by  the  ex¬ 
ternal  Hemorrhoidal  Veins. 

a  For  fince  the  Faeces  of  the  Inteftines  are  pu- 
trifled  chiefly  in  the  Colon  and  Redum,  their  fe¬ 
tid  and  rank  Vapours  will  be  continually  taken 
up  by  the  Veins  which  are  there  feared,  being  part¬ 
ly  abforbed,  and  partly  penetrating  by  their  own 
fubtle  Nature  ;  and  this  volatile  alcaline  Vapour 
leems  to  be  a  neceffary  Ingredient  towards  the 
Formation  of  the  Bile. 

§.  336.  Finally,  all  the  Blood  which  was 
conveyed  to  the  Mefentery  and  Inteftines  by 
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the  upper  and  lower  mefenteric  Arteries,  ha¬ 
ving  there  performed  its  Office,  returns  through 
the  mefenteric  1  Veins,  and  at  length  mixes 
with  all  thefe  returning  Humours  before  they 
enter  the  Liver.  But  this  laft  Blood  from  the 
Inteftines  and  Mefentery,  has  been  alfo  in  a 
great  meafure  deprived  of  its  Lymph,  (§.  91.) 
forne  of  which  forms  the  inteftinal  Juice,  and 
being  partly  perhaps  replenifhed  with  the  more 
fubtle  Parts  of  the  Chyle,  (§.  106.)  it  furnifhes 
proper  Matter  for  the  Formation  of  the  Bile. 
But  there  is  alfo  a  large  Portion  of  this  arterial 
Blood  fent  to  the  Mefentery  and  Inteftines,, 
which  is  carried  back  by  other  Veins  of  a  di- 
ftindt  Order,  difperfed  through  the  Membranes 
of  the  Inteftines  and  Mefentery  5  and  thefe 
Veins  do  not  open  into  the  large  mefenteric 
Vein,  and  therefore  they  do  not  carry  their 
Blood  to  the  Vena  Portas,  but  to  the  Vena 
Cava.  But  then  the  Origin,  Courfe,  Rami¬ 
fication  and  Termination  of  thefe  Veins  is  very 
different  from  the  meferaic  Veins  which  pafs 
to  the  Vena  Portse  :  for  every  Vifcus  has  Veins 
returning  the  Humours  which  are  fuperfluous 
after  the  Nutrition  is  performed,  and  other 
Veins  which  return  that  Blood  which  is 
brought  to  each  Vifcus  for  its  publick  Addon 
or  Ufe. 

1  All  Anatomifts  generally  agree,  that  there  is 
no  other  Way  for  the  Blood  to  return  from  the  In¬ 
teftines.  But  in  the  Year  1720,  I  received  Let¬ 
ters  from  Ruyfcb ,  in  which  he  candidly  communi- 
£4t£S,  that  he  had  filled  the  Vena  Cava  at  a  final] 
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Diftance  from  the  Liver  with  ceraceous  Injection, 
and  after  tying  it  above  and  below,  he  found  a 
great  Number  of  its  venal  Branches  appearing 
throughout  the  Mefentery  and  whole  Tradt  of  the 
^  Inteflines.  But  thefe  V eins  appear  to  be  diftindt 
from  thofe  Branches  which  belong  to  the  Porta,  as 
was  demonflrated  by  injedting  the  Vena  Cava  and 
Vena  Porta  feparately  in  the  fame  Subjedt,  And 
he  obferves,  that  the  Nature  and  Diflribution  of 
thefe  two  venal  Syftems  and  their  Branches,  are 
furprizingly  different.  Thus  therefore  there  feems 
to  be  a  twofold  Circulation  of  the  Blood  in  the 
Mefentery  and  Inteltines,  one  commonly  known,  in 
which  the  Blood  brought  by  the  caeliac  and  mefen- 
teric  Arteries,  (deprived  of  its  mucous  and  falival 
Juices  which  diftil  into  the  Cavity  of  the  Inteflines, 
and  inflead  of  that  replenifhed  with  the  more  fub- 
tle  Parts  of  the  Aliments,  Bile,  and  inteftinal 
Juices,)  returns  back  by  the  Vena  Porta  to  the 
Liver.  For  that  there  is  an  Abforption  of  the 
Bile  (§.  106.)  we  are  fully  perfuaded,  i.  Becaufe 
the  Chyle  which  mixes  in  the  inteffnes  with  a  ve¬ 
ry  bitter  yellow  Bile  from  the  Gall-bladder,  is  ne- 
verthelefs  white  and  fweet  in  the  ladteal  Veffels, 
and  therefore  it  muft  neceffarily  have  depofited  all 
or  the  greateft  Part  of  the  Bile  which  it  had  before 
received.  2.  From  the  peculiar  Nature  or  Con¬ 
dition  of  the  Blood  returning  by  the  mefenterip 
Veins,  which  appears  of  a  dark  yellow,  very  fluid 
and  different  from  any  Blood  found  in  other  Parts 
of  the  Body  ;  which  Difference  feems  to  arife  from 
theBile,  fmcea  Bitternefs  has  beenfeveral  times  tail¬ 
ed  in  it  by  various  Anatomiffs.  3.  From  the  Effedls 
of  the  acidulae  purging  Waters,  which  fooner  re¬ 
move  Obflrudlions  of  the  Liver  than  of  any  of 
the  other  Vifcera.  But  there  is  befides  this  another 
Circulation  of  the  Blood  in  the  Mefentery,  by  the 
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Veins  which  return  the  redundant  Blood  after  the 
Office  of  Nutrition  into  the  Cava,  as  Ruyfch  lately 
difcovered  ;  and  I  am  in  no  fmall  Hopes  but  that 
there  may  be  alfo  correfponding  Arteries  difcove¬ 
red  by  injeding  the  Aorta,  fo  as  to  fill  it  very  ex- 
adly  with  cetaceous  Matter,  after  tying  the  me* 
fenteric  Arteries. 

§.  337.  The  Blood  therefore  which  flows 
immediately  through  the  Vena  Ports  into  the 
Liver,  is  very  fluid  1 ,  highly  attenuated,  di¬ 
luted  with  Lymph  and  replenifhed  with  the 
old  returning  Humours,  especially  the  Spirits 
and  Bile ;  and  thus  thefe  feveral  Humours,  very 
different  from  each  other,  and  returning  from 
different  Quarters,  are  intimately  mixed  in  the 
large  Sinus  or  venal  Trunk  where  they  concur; 
and  this  Mixture  is  rendered  more  perfedt,  part¬ 
ly  by  the  Force  of  Refpiration  which  adts  pow¬ 
erfully  upon  thefe  Parts,  (§.  86.)  and  partly  by 
the  Impulle  of  the  Blood  itfelf,  by  which 
means  it  is  rendered  fit  for  Secretion,  and 
capable  of  pafiing  on  afterwards  into  the 
Veins. 


1  The  principal  Defign  of  Nature  in  placing  the 
Omentum  and  Spleen  under  the  Preffure  of  the 
Diaphragm,  feems  to  have  been  to  forward  the  ve¬ 
nal  Blood  in  the  Branches  which  tend  to  the  Porta  ; 
for  otherwife  it  would  pafs  on  with  too  weak  a  Mo¬ 
tion  which  it  received  only  from  the  Arteries  de- 
ffitute  of  the  Force  of  the  Heart :  whence  this 
fluggiffi  Blood  deftined  to  pafs  through  a  fort  of 
converging  Arteries,  is  by  this  Motion  continually 
excited  to  circulate  and  overcome  the  Impediments 
which  might  otherwife  caufe  it  to  ftagnate,  From 
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all  thefe  Phenomena  we  learn  that  the  Blood  of 
the  Vena  Portae  is  very  fluid,  fcarce  congealable, 
and  not  very  red  ;  whence  it  is  well  adapted  to  be 
diflributed  through  all  the  fmaller  Veflels  of  the 
Liver  without  Danger  of  caufing  Obftrudtions  ;  all 
which  is  further  promoted  by  the  alternate  Pref- 
fure  communicated  in  Refpiration,  by  which  the 
Lymph  and  thinner  Humours  from  the  Inteftines 
and  Spleen,  are  alfo  blended  with  the  other  Parts 
of  the  Blood. 


Of  the  ASlion  of  the  Liver, 

§•  33S.r  |  A  H  E  Vena  Porta  therefore  being 

compofed  of  fo  many  Veins, 
converging  together  into  one  Trunk,  rifing 
upwards,  it  enters  the  Liver  1  about  the  mid¬ 
dle  of  its  concave  Surface,  betwixt  the  Tuber¬ 
cles  or  Protuberances  which  are  called  ( itvXcu ) 
Gates  2,  and  foon  after  acquiring  a  firm  and 
ftrong  fibrous  Coat  or  CafJule  3  like  the  Tunics 
of  the  Arteries,  it  forms  a  large  Sinus  4  for 
about  the  Space  of  half  an  Inch,  in  which  the 
feveral  Humours  being  impelled,  collected, 
mixed  5,  and  retarded  in  their  Courfe,  are  fur¬ 
ther  divided  by  the  Motion  and  Adtion  of  ReJ- 
piration  6,  fo  as  to  be  intimately  mixed,  and 
afterwards  more  equally  diflributed  through¬ 
out  the  Liver. 

1  The  Liver  is  a  Part  wanting  in  no  Animals, 
as  far  as  we  can  difcover,  and  is  generally  larger 
in  proportion  as  the  other  Vifcera  are  lefs,  as  we 
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fee  in  FHh  and  Infe&s.  In  Filh  there  is  no  Tho¬ 
rax,  but  a  very  large  Abdomen,  which  is  moftly 
filled  with  the  Liver,  Pancreas,  and  a  few  Inte- 
ftines,  as  1  have  obferved  in  the  old  Wife-Fifh  \ 
and  in  the  Canis  Carcarius,  which  weighed  three 
thoufand  Pounds,  there  was  almoft  one  fixth  Part 
of  it  Liver,  from  whence  it  is  evident  that  this  Vif- 
cus  is  of  the  laft  Neceffity  to  Life. 

*  This  Paffage  has  derived  the  Name  of  Gates 
from  the  Similitude  of  a  Way  parting  between  two 
Hills,  which  the  Greeks  called  Pylas ,  as  Thermo - 
phelas ,  &c.  and  it  is  from  that  Valley  through 
which  the  large  Vein  of  the  Liver  paffes,  that  it 
has  derived  the  Name  7tuk^v)  Vena  Portarum^ 
from  whence  the  common  Name  Vena  Porta  is  im¬ 
properly  derived. 

3  Such  a  Strength  was  altogether  neceffary  in 
the  Veins  of  the  Liver  *,  for  as  the  Blood  is  there 
to  pafs  from  a  large  Trunk  into  narrow  Branches, 
and  this  with  little  or  no  Afliftance  from  the  Con¬ 
traction  of  the  Heart,  through  a  Veffel  which  does 
not  propel  its  Contents  by  the  Elafticity  of  its 
Coats  *,  therefore  the  Blood  would  never  have  been 
able  to  overcome  the  Refi fiances  of  the  fm a  11  eft 
Veffels  which  it  paffes,  if  the  common  Sinus  was 
not  contracted  by  a  mufcular  Membrane,  which 
forwards  the  Blood  into  the  Liver. 

4  The  Vena  Porta  is  expanded  into  a  large  Si¬ 
nus,  in  the  fame  manner  as  the  Vena  Cava  is  dilu¬ 
ted  into  the  right  Sinus  of  the  Heart.  Nor  is  this 
the  only  Similitude,  fince  the  Sinus  of  the  Vena 
Porta  is  as  much  a  Heart  to  the  Liver,  as  the 
Heart,  properly  fo  called,  is  to  the  whole  Body  : 
for  all  the  venal  Blood  is  here  received  in  its  Paf¬ 
fage  to  the  Liver,  and  then  the  thin  Vein  of  the 
Porta  is  inverted  with  a  ftrong  flefhy  Integument, 
which  was  firft  defcried  in  the  Liver  by  Glijfon , 

who 
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who  has  denominated  it  a  Capfule :  whence  it  has 
been  called  th z  Capfuld  Gliffonii .  Nor  fhall  we  be 
liable  to  any  Exception,  if  we  call  this  Cavity  of 
the  Liver  by  the  Name  of  the  venous  Sinus. 

*  If  the  Veins  which  unite  into  the  large  Trunk 
of  the  Porta,  to  wit,  the  fplenic,  epiploic,  gaftric 
and  mefenteric,  went  each  of  them  diftindly  or 
feparately  to  the  Liver  ;  then  only  one  Portion  of 
this  Vifcus  would  have  received  the  oily  Part  of  the 
Blood,  another  Portion  would  have  received  the 
watery  or  thin  Blood  of  the  Spleen,  while  the  acrid 
inteftinal  Blood  would  have  been  carried  to  ftill  a 
different  Part  of  the  Liver  *,  and  therefore  the  Bile, 
which  requires  a  Mixture  of  all  thofe  Humours, 
could  not  have  been  formed. 

6  The  Force  of  which  is  not  inconfiderable  ;  for 
the  Liver  is  fufpended  to  the  Diaphragm  by  a  large 
and  ftrong  Ligament,  and  therefore  the  Liver 
'follows  the  Agitation  of  the  Diaphragm  every 
time  it  moves  in  Refpiration. 

§.  339.  But  immediately  after  the  Porta  lo- 
fes  the  Nature  of  a  Vein  1  and  Sinus,  it  di¬ 
vides  into  five  large  Branches,  which  are  di- 
ftributed  into  an  infinite  Number  of  others, 
which  are  ftill  fmaller,  and  difpofed  through¬ 
out  almoft  every  Point  of  the  Liver,  in  fuch  a 
manner  that  they  at  laft  efcape  the  Sight,  and 
compofe  the  principal  2  Part  of  the  Subftancc 
of  this  Vifcus. 

1  We  here  meet  with  a  furprifing  Alteration, 
not  to  be  paralleled  in  any  other  Part  of  the  Body, 
namely,  the  Converfion  of  a  Vein  into  an  Artery. 
The  Vena  Portae  is  truly  a  Vein,  till  it  is  arrived 
near  its  Entrance  into  the  Liver  j  but  after  paffing 

through 
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through  the  Gates  or  Entrance  betwixt  the  fmall 
Lobes  of  the  Liver,  it  then  becomes  truly  an  Ar¬ 
tery,  without  being  firft  extended  either  to  the 
Heart  or  Lungs.  For,  in  the  firft  place,  it  is 
covered  with  a  mufcular  Coat,  which  always  ac¬ 
companies  the  Arteries,  but  is  never  found  in  the 
Veins.  But  yet  there  is  fome  Difference  in  this 
Coat  from  the  common  Fabrick  of  that  in  an  Ar¬ 
tery  *,  for  every  Artery  puts  off  all  that  is  mufcu¬ 
lar  in  its  Tunics,  fo  loon  as  it  has  reached  any 
Vifcus:  but,  on  the  contrary,  the  Vena  Portae, 
which  was  before  thin,  acquires  a  mufcular  Coat 
in  its  entering  the  Liver.  (2.)  Befides  this,  it  is 
ufual  for  Arteries  to  divide  themfelves  into  fmaller 
Branches,  as  it  is  for  Veins  to  arife  by  fmall  Be¬ 
ginnings,  and  to  terminate  or  run  together  in  larger 
Trunks,  ’till  they  reach  the  Heart,  without  ma¬ 
king  new  Divifions.  But  the  Vena  Porta  divides 
itfelf  a  fecond  time  into  Branches  extended  from  its 
common  Trunk.  (3 .)  The  Courfe  of  the  Blood 
in  Arteries  is  from  the  Heart  into  the  fmaller  Ex¬ 
tremities  of  the  Veffels,  and  fuch  is  the  Courfe  of 
'  it  through  the  Porta  in  the  Liver.  (4.)  The  Bile 
is  fecerned  from  the  Vena  Portae,  whereas  Secretion 
is  the  Bufinefs  of  an  Artery.  (5.)  Laftly,  Every 
Artery  is  furnifhed  with  a  correfponding  Vein, 
which  returns  the  Blood  in  a  contrary  Direction  to¬ 
wards  the  Heart,  from  whence  it  was  brought  by 
the  Artery :  but  all  this  is  truly  the  Cafe  with  re- 
fpe<5t  to  the  Vena  Portae,  which  returns  the  fuper- 
fluous  Blood  after  the  Secretion  is  formed  through 
the  hepatic  Veins  into  the  Cava.  The  Vena  Por¬ 
tae  therefore  has  all  the  Properties  of  an  Artery  1 
fo  that  it  is  from  hence  apparent,  that  the  Anci¬ 
ents  had  fome  Reafon  for  making  two  Sources  of 
the  Veins,  the  one  from  the  Heart,  and  the  other 
from  the  Liver. 


E 


I  keep 


5  o  AEiion  of  the  Liver.  §  3  40. 

*  I  keep  by  me  a  human  Liver,  which  was  hap- 
pily  filled  with  Injection  through  the  Vena  Portse 
by  Ruyfch.  If  a  Bit  of  this  Vifcus,  which  has  been 
varnifhed  with  Oil  of  Turpentine,  be  viewed  with 
a  Microfcope  in  the  Sun’s  Rays,  (without  which  it 
will  not  be  fufficiently  vifible)  there  will  then  ap¬ 
pear  an  infinite  Number  of  fmall  VelTels  through¬ 
out  the  whole  Particle,  which  is  itfelf  no  bigger 
than  a  Grain  of  Sand  •,  infomuch  that  you  would 
be  ready  to  fwear,  that  the  whole  Subfiance  of  the 
JLiver  was  compofed  merely  of  Branches  from  the 
Porta.  The  fame  Appearance  of  VefTels  may  be 
alfo  difcerned  by  taking  off  the  external  Membrane 
from  the  Liver,  (Baking  and  dififolving  a  fmall 
Particle  of  it  in  Water.  Thefe  VefTels  therefore 
we  may,  for  the  fake  of  Diflincuon,  reafonably 
call  the  Arteries  of  the  Sinus  of  the  Vena  Port^. 

*r  v 

§.  340.  In  the  next  place,  the  hepatic  Ar¬ 
tery  1  arillng  from  the  left  Branch  of  the  eoeli- 
ac,  enters  the  Liver  near  its  Gates  or  Protube¬ 
rances  before-mentioned  :  and  infinuating  itfelf 
in  the  acquired  Subftance  of  the  Capfule,  it  is 
diftributed  therein,  and  ramified  throughout 
every  Part  of  the  Liver,  infomuch  that  there 
is  not  the  fmalleft  Point  without  fome  Branch 
of  it ;  and  thus  it  not  only  lpends  itfelf  upon 
the  Capfule  or  Coats  of  the  Porta  in  the  Liver, 
but  alfo  ramifies  itfelf  through  every  Part  i  on¬ 
ly  as  it  does  not  bland  in  need  of  this  Capfule, 
it  does  not  fo  clofely  in  veil  or  penetrate  the 
lame  in  Pie  larger  VefTels.  Befides  the  hepa¬ 
tic  Artery,  there  are  two  others  extended  from 
the  Diaphragm  and  fufpenfory  Ligaments,  and 
inferring  their  Branches  together  with  the 

former, 
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former,  they  are  at  laft  joined  by  other  fmall 
Branches  which  come  from  the  cyllic  Arteries 
themfelves. 

1  This  Artery  extends  itfelf  throughout  every 
Part  of  the  Liver,  in  which  the  Branches  of  the 
Porta  are  diftributed,  even  into  the  minuted  Peni- 
cilli  or  Bunches  of  the  V afcules ;  in  which  it  is  con- 
fpicuous,  whenever  the  Arteries  and  Veins  have 
been  filled  with  Injedtion  of  different  Colours.  I 
keep  by  me  fome  Livers  injedted  by  Ruyfch ,  which 
feem  to  be  in  a  manner  compofed  of  nothing  elfe 
but  the  hepatic  Arteries.  But  if  the  Vena  Portae 
only  is  injedfed,  it  will  quite  comprefs  and  obfcure 
the  hepatic  Arteries.  Thefe  Arteries  appear  to  the 
belt  Advantage  when  they  are  firft  injedted,  after 
the  Blood  has  been  wafhed  clean  out  of  all  the 
Branches  of  the  Vena  Portae,  by  the  repeated  In¬ 
jection  of  warm  Water.  Gliffon  has  obferved,  that 
thefe  Arteries  do  not  penetrate  the  Capfule  which 
bears  his  Name,  but  that  it  creeps  on  the  Surface 
of  that  Capfule. 

§.  341.  But  the  Vena  Cava  tending  upwards 
towards  the  Diaphragm,  and  infinuating  itfelf 
into  the  gibbous  Part  of  its  Surface,  does  there 
receive  three  large  Branches  1  coming  from  the 
Liver,  which  are  inferred  by  diftindl  Aper¬ 
tures,  and  it  alfo  receives  feveral  fmaller 
Branches ;  all  which  being  compofed  of  num- 
berlefs  minute  Twigs  difperfed  through  the 
whole  Subjlance  2  of  the  Liver,  do  at  length 
return  into  the  Cava  all  the  Blood  which  was 
conveyed  to  the  Liver  by  the  Vena  Portae  ; 
though  thofe  Branches  of  the  Cava  feem  to  he 
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left  3  both  in  Number  and  Size  than  thofe  of 
the  Porta. 

*  In  that  Part  where  the  Veins  which  come  from 
the  Liver  into  the  Cava  are  inierted,  we  meet  with 
a  peculiar  Sort  of  Pellicle,  which  is  in  effect  a  true 
Valve,  moveable,  and  arifing  from  the  right  An¬ 
gle,  which  the  large  hepatic  Vein  forms  with  the 
Trunk  of  the  Vena  Portse,  being  rightly  defcribed 
by  nobody  but  Winjlow.  This  moveable  or  fluctua¬ 
ting  Membrane  admits  the  Blood  returning  from 
the  Liver  to  enter  into  the  Cava,  but  prevents  the 
Blood  of  the  laft  from  returning  back  towards  the 
Liver  in  violent  Motions  of  the  Body,  when  the 
Courfe  of  the  Blood  is  accelerated  through  the  iliac 
Veins  towards  the  Heart,  and  by  its  Impetus  might 
otherwife  enter  the  Liver  latterly  .*  but  thus  it  clo- 
fes  the  Mouths  of  the  hepatic  Veins,  as  it  is  incli¬ 
ned  by  the  Weight  or  Impulle  of  the  Blood,  which 
is  by  this  means  prevented  from  returning  out  of 
the  Cava  into  the  hepatic  Veins.  Immediately 
above  this  Valve  the  Cava  pafifes  through  the  ten- 
.dinous  Circle  of  the  Diaphragm,  and  immediately 
forms  the  Sinus  of  the  right  Auricle  :  for  in  the  hu¬ 
man  Body  there  is  no  interior  Trunk  of  the  Vena 
Cava  in  the  Thorax  as  the  Ancients  imagined,  the 
Truth  of  which  is  expreffed  with  faithful  Figures 
by  Euftachius. 

2-  Wherever  a  Branch  of  the  Vena  Portae  termi¬ 
nates,  there  a  fmall  Twig  or  Circle  of  thofe  Veins 
arife  which  belong  to  the  Cava  ;  nor  is  there  fo 
much  as  a  fingle  Grain  of  the  Liver,  in  which  there 
are  not  the  Extremities  both  of  the  hepatic  Artery, 
the  Vena  Portae,  together  with  the  incipient  Bran¬ 
ches  of  the  Vena  Cava.  I  have  fome  Livers  by  me 
filled  by  Ruyfch  with  ceraceous  Injection  through 
the  Vena  Cava,  which  is  indeed  not  very  difficult 

to 
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to  perform  after  the  Valve  has  been  perforated  with 
a  Probe  ;  and  this  way  the  Liver  feems  to  be  en¬ 
tirely  compoled  of  Branches  of  the  Vena  Cava. 
For  when  thefe  only  are  filled,  all  the  other  Vef- 
fels  are  comprefTed  into  a  very  fmall  Subftance  ; 
infomuch  that  from  hence  arole  that  Diverfity  of 
Opinions  among  former  Anatomifts,  fome  of  whom 
affirmed  the  Liver  to  becompofed  only  of  the  Veins 
of  the  Porta,  and  others  only  of  the  Cava;  but  the 
Ancients  deftined  the  gibbous  Part  of  the  Liver  to 
be  the  Seat  of  the  V ena  Cava,  and  afcribed  the  con¬ 
cave  Part  to  the  Trunk  of  the  Porta. 

3  This  has  been  truly  demonft rated  by  Ruyfch , 
in  Oppofition  to  Glijfon  and  Malpighi :  for  after  the 
Bile  has  been  fecerned,  the  Humours  which  are  re¬ 
turned  by  the  hepatic  V  eins  to  the  Cava  mu  ft  be 
proportionably  lefs. 

§.  342.  Wherever  the  'Extremities 1  of  thefe 
two  laft  mentioned  Veins  (§.  339,  341.)  are 
joined  together,  they  become  fo  extremely 
minute  as  to  form  furprizing  fine  Penicilli 
or  little  Bunches  like  Pencil  Brufhes  difpofed 
in  Bundles,  and  thefe  again  are  difpofed  fo  as 
to  appear  like  little  diftind:  Globes  2  formed 
of  the  almoft:  invilible  Vafcules  diftinguifhed 
one  from  the  other:  but  thefe  globular  Cor- 
pufcles  or  Bundles  of  the  Penicilli  very  much 
refemble  the  Bodies  which  we  call  fimple 
Glands ;  and  thefe  are  colleded  together  into 
little  Lobes  which  unite  again  into  larger 
Lobes,  kill  they  at  length  make  up  the  whole 
Subftance  of  the  Liver.  And  that  this  is  the 
Fabric  of  the  Liver  we  are  allured  by  the  In- 
Ipedion  of  it  in  Jnfe&s,  Fi£h,  Quadrupeds, 
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and  Birds,  with  the  Formation  of  the  Liver  in 
thefe  Animals  before  Birth ;  as  alfo  from  the 
Difeafes  of  the  Vifcus  itfelf,  and  from  what  is 
manifefted  in  it  to  the  naked  Eye  by  anato¬ 
mical  Injections. 

1  Throughout  the  whole  Subftance  of  the  Liver 
there  is  no  Fat  obferved,  notwithflanding  the  cel¬ 
lular  Membrane  is  there  found,  extending  itfelf 
within  the  Capfula  Gliffonii  ^  and  by  making  a 
fmall  Wound  it  may  be  fo  inflated  that  the  Air  will 
pafs  betwixt  the  Capfule  and  the  Vena  Portae,  fo 
as  to  follow  all  the  Ramifications  of  the  latter.  I 
formerly  urged  in  Oppofition  to  Ruyfch ,  that  the 
Cafe  of  Hydatides  feemed  as  an  Argument  to 
prove  that  the  Liver  was  compofed  of  Glands,  in- 
afmuch  as  the  whole  Liver  had  been  feveral  Times 
found  by  Anatomifts  compofed  almoft  entirely  of 
watery  Vehicles  :  to  which  Ruyfch  anfwered,  that 
the  cellular  Membrane  penetrated  betwixt  the  Cap¬ 
fula  Gliffonii  and  Veins  of  the  Porta  throughout  the 
whole  Subftance  of  the  Liver,  which  he  had  fome- 
times  feen  to  contain  Fat ;  and  that  therefore  this 
Membrane  might  be  fo  changed  in  a  Dropfy,  that 
the  Veflels  being  comprefled  by  the  confined  Water 
might  in  a  manner  disappear,  and  render  the  whole 
Vifcus  apparently  a  mere  Aflfemblage  of  Vehicles. 
And  he  affirms,  that  befides  this  fpungy  or  cellular 
Texture,  he  could  find  nothing  in  the  whole  Sub- 
itance  of  the  Liver  but  mere  Bundles  of  VefTels. 

*  The  Liver  of  a  Hog  nearly  refembles  that  of 
a  human  Body  ;  and  this,  as  alfo  the  human  Liver 
itfelf,  being  diligently  infpe&ed,  has  in  its  exter¬ 
nal  Surface  the  Appearance  of  innumerable  and  - 
fcarce  vifible  little  Grains,  which  Malpighi  took 
to  be  Ample  Glands.  But  Ruyfch ,  by  exquifitely 
filling  the  Vena  Porta  in  human  Livers,  could  find 
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nothing  in  thefe  Grains  but  Penicilli,  or  Bunches 
compofed  of  thoufands  of  the  fmalleft  Vafcules, 
which  lying  by  the  Side  of  each  orher,  referable 
the  Appearance  of  the  many  fine  Hairs  in  a  Pen¬ 
cil  Brufh.  He  alfo  found  that  the  e  Grains,  or 
feemingly  fimple  Glandules,  feparated  by  Macera¬ 
tion  and  fhaking  in  warm  Water  into  minute  Pe¬ 
nicilli  of  this  kind  *,  and  adds,  that  he  perceived  in 
the  Penicilli  the  ultimate  and  mod  minute  Threads 
both  of  the  Vena  Porta,  the  Vena  Cava,  the  he¬ 
patic  Arteries,  and  the  biliary  Ducfts.  I  have  by 
me  a  Liver  prepared  with  great  Artifice,  in  which 
the  biliary  Dudts  are  injected  with  Wax ;  but  the 
whole  Liver  looks  red,  and  there  is  apparently  a 
fmall  Branch  of  the  biliary  Du6t,  with  a  fmall  Ar¬ 
tery  and  Branch  of  each  Kind  of  the  Veins  a  fife  m- 
bled  together  in  each  of  thefe  Grains  or  Corpufcles, 
which  are  compofed  of  the  Penicilli.  There  has 
been  a  long  Controverfy  betwixt  me  and  Ruyfcb 
with  regard  to  the  Queftion,  Whether  the  Liver  is 
compofed  of  Follicles  or  fmall  Glandules,  or  elfe 
of  mere  Bunches  of  Vefiels,  without  being  wrapped 
up  in  diftinft  Membranes  ?  The  former  of  which 
Opinions  I  defended  :  which  was  alfo  the  Opinion 
of  Ruyfch  himfelf,  until  he  afterwards  changed  his 
Mind. 

§.  343.  About  all  the  forementioned  glan¬ 
dular  Corpufcles,  or  Bunches  of  fmalleft  Vet 
fels,  (§.  342.)  there  appear  fmall  Duffs  1  ari- 
fing  by  an  invifible  Origin  from  thofe  fmalleft 
Penicilli,  or  Bunches  of  Vafcules  (§.  342.): 
and  thefe  Dufts  always  accompany  the  Rami¬ 
fications  of  the  Porta,  being  inverted  in  the 
fame  Capfule,  to  which  they  fo  firmly  adhere, 
as  to  be  fcarcely  feparable;  thefe  fmaller  Dudts 
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gradually  uniting  together  into  larger  of  the 
fame  Kind,  do  at  laff  end  in  one  great  T’ube  2 
at  the  Trunk  of  the  Vena  Portae,  which  Tube 
or  Canal  is  called  the  Porus  Hepaticus,  the 
hepatic  or  biliary  Dud,  into  which  Dud  a 
Humour  very  different  from  the  Blood  is  re¬ 
ceived,  and  afterwards  dilcharged  under  the 
Denomination  of  the  hepatic  Bile  3  (§.  340.) 

1  In  every  fenfible  Point  of  the  Liver,  there  is 
a  Conjundion  of  three  diftind  Veffels,  namely,  a 
fmall  Branch  of  the  Vena  Cava  communicates  with 
the  correfponding  fmall  Branch  of  the  V ena  Porta, 
and  betwixt  the  Union  or  Anaftomofes  of  thefe 
Veffels  arife  fmall  Duels  of  the  Liver,  whofe 
Branches  unite  together,  and  all  the  way  accom¬ 
pany  the  Branches  of  the  Vena  Portae,  as  GliJJon 
has  long  ago  obferved  :  for  by  injeding  Ink  into 
the  biliary  Duel,  he  traced  the  Courfe  of  the  Vef¬ 
fels  from  the  Porta  through  all  Parts  of  the  Liver. 
But  the  Origin  or  Rife  of  this  fecretory  Dud  from 
the  meeting  of  the  two  Veins,  feems  to  be  much 
after  the  nature  of  the  fmallell  Follicles  (§.  242.) 
into  whofe  Cavity  the  Bile  is  feparated  from  Ar- 
teriolse  affembled  together  in  the  Form  of  a  Pencil 
Brufh  ;  from  whence  the  Bile  is  conveyed  by  a 
fmall  Radicle  of  the  Dudus  Hepaticus,  by  an 
Affemblage  of  which  Radicles,  colleded  into  one 
large  Trunk,  is  formed  the  Dudus  or  Porus  He¬ 
paticus.  For  it  does  not  feem  reafonable  that  the 
Bile  fhould  pais  immediately  from  the  Arteries  in¬ 
to  the  Veins  ;  hnce  this  is  oppofed  by  the  Inffance 
of  the  Urine  (§.  352.),  which  is  diftilled  through 
the  urinary  Duds,  colleded  together  into  about 
twelve  pyramidal  Bundles,  a  thoufand  of  which 
are  found  opening  in  every  Papi)la5  which  diff 
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charge  the  Urine  into  the  laft  Follicle  or  Pelvis  of 
the  Kidney.  But  this  is  not  all  ;  for  there  is  a 
fecond  Emiffary,  the  Ureter,  which  receives  the 
Urine  from  the  Pelvis,  and  conveys  it  into  the  ge¬ 
neral  Follicle  belonging  to  both  Kidneys,  namely, 
the  Bladder  *,  from  whence  it  is  at  length  difcharg- 
ed  out  of  the  Body  by  the  Urethra,  which  makes 
a  third  Emiffary. 

1  This  is  collected  in  the  Sinus  of  the  Porta,  and 
is  compofed  of  five  principal  Branches,  but  yet  it 
does  not  follow  the  large  Vein  of  the  Porta,  but 
runs  in  a  diredl  Courfe  to  the  Duodenum  :  and  this 
is  the  excretory  Du<5t  of  the  Liver,  which  is  fingle 
and  difcharges  the  Bile  feparated  by  the  Fabric  of 
the  Liver.  But  the  Lymph  and  Blood  which  re¬ 
main  fuperfluous  after  the  Bufinefs  of  Nutrition, 
are  returned  by  the  Vena  Cava,  and  the  Lympha¬ 
tics  to  the  thoracic  Du£t,  and  are  in  nothing  dif¬ 
ferent  from  the  Blood  and  Lymph  of  any  other 
Vifcus. 

3  Which  is  mild,  fweet  and  watery  •,  (§.  98.) 
for  it  is  fecerned  in  the  Liver,  of  a  very  mild  Tafte 
in  all  Kinds  of  Animals. 

1  / 

§.  344.  Confidering  the  Fabric  1  of  the 
Vena  Portae  (§.  338.)  and  Vena  Cava  (§.  341.) 
with  the  Pori  Hepatici  (§.  343.)  it  will  ap¬ 
pear  from  thence,  and  from  confidering  the 
Motion  of  the  Humours  propelled  through 
the  Vena  Portae,  (§.  337.)  with  the  Nature 
of  the  Juice  contained  in  the  Pori  Biliarii,  and 
from  anatomical  Experiments  made  by  tying  z 
and  dividing  3  the  Dudt  fo  as  to  colledt  the 
Bile,  I  fay  it  will  from  all  thefe  Particulars  ap¬ 
pear,  that  a  Juice  4  is  feparated  from  the  Blood 
» of  the  Vena  Portce  5  in  the  fmalleft  Extremities 
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of  that  Veflel,  which  is  conveyed  foon  after 
by  the  Branches  of  the  Pori  Biliarii  through 
one  large  Canal  out  of  the  Liver ,  while  the 
Blood  remaining  after  the  Secretion  returns  by 
the  Branches  of  the  Cava  from  the  Liver 
towards  the  Heart 6. 


1  So  that  the  extreme  Branches  of  the  Vena  Portae 
terminate  either  in  glandular  Follicles,  or  in  vafcu- 
lar  Penicilli.  (§.  342.) 

a  If  the  Vena  Porta  is  conftringed  with  a  Liga¬ 
ture  in  a  living  Dog,  the  Secretion  of  the  Bile  will 
by  that  means  be  totally  fupprefTed  in  a  few  Hours 
time.  But  if  the  Dudus  Hepaticus  be  conftringed 
with  a  Ligature  out  of  the  Liver,  a  Tumor  is  then 
formed  betwixt  the  Liver  and  the  Ligature,  while 
the  Dud  remains  empty  and  collapfed,  betwixt  the 
Ligature  and  the  Inteftine. 

3  If  the  hepatic  Dud  is  divided  in  a  living  Ani¬ 
mal,  the  whole  Cavity  of  the  Abdomen  will  in  a 
little  Time  be  filled  with  extra vafated  Bile  from 
the  Liver. 

4  Not  derived  from  the  Vena  Cava  as  many  of 
the  Ancients  fuppofed  ;  for  the  Valve  or  Mem¬ 
brane  mentioned  (§.  341.)  is  an  Obftacle  which 
permits  the  Blood  to  return  from  the*  Liver  into 
the  Cava,  but  prevents  it  from  palling  from  the 
Cava  into  the  Liver.  This  Valve  or  Membrane 
has  been  formerly  delineated  by  Euftachius  and 
Vefalius. 

$  In  great  plenty,  as  is  evident  from  the  large 
Bulk  of  the  Liver,  and  Capacity  or  Diameters  of 
the  Branches  of  the  Vena  Portre,  as  alfo  from  the 
Calculations  of  Borelli ,  and  from  the  Experiments 
of  Nucke.  This  laft  Anatomift  opened  the  Ab¬ 
domen  of  a  living  Dog,  extracted  the  Duodenum, 
and  made  a  Ligature  upon  the  hepatic  Dud,  at  a 
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fmall  Diftance  from  the  Inteftine  ;  beyond  the  Li¬ 
gature  he  inferted  a  Quill  into  the  Dud,  which 
he  fattened  by  proper  Ligatures,  fo  as  to  come  out 
of  the  Abdomen,  while  all  the  other  Vifcera  were 
retained  in  their  proper  Places.  Thus  he  made 
a  continual  Difcharge  of  the  hepatic  Bile,  which 
he  col  levied  to  the  Value  of  feveral  Ounces  in  a 
few  Hours  time.  There  is  certainly  nothing  more 
ufeful  and  entertaining  than  Experiments  made  on 
living  Brutes,  which  inclined  me  to  be  frequently 
pfefent  at  the  Experiments  of  Nuclei  in  which 
Branch  of  Knowledge  I  fliould  certainly  have  fpent 
more  Time,  if  other  Bufmefs  had  permitted. 

6  Namely,  the  Blood  of  the  Vena  Ports  which 
returns  to  the  Heart.  For  the  Liquors  injeded 
by  that  Vein  return  through  the  Cava  ;  but  the 
hepatic  Artery  being  injeded  does  not  fill  the 
Vena  Cava,  which  Artery  feems  to  have  thofe 
Branches  of  the  Vena  Azygos  for  its  fellow,  whofe 
Branches  Euftachius  difcovered  patting  to  the  Liver. 
But  the  Pattage  of  the  Blood  from  the  Porta  into 
the  Cava  is  alfo  demonftrated  by  a  Ligature,  made 
upon  the  Vena  Cava  at  the  Diaphragm,  where¬ 
upon  the  Liver  becomes  fo  turgid  as  to  almoft  burft 
in  the  middle. 

§.  345.  While  Secretion  of  this  Vifcus  is 
alfo  rendred  ftill  more  evident  from  the  Diftri- 
bution  of  the  hepatic  Nerve  ly  which,  like  the 
Artery,  ramifies  and  accompanies  the  Vena 
Ports  throughout  all  its  Divifions. 

1  Which  Nerves  coming  from  the  eighth  Pair, 
and  from  the  Intercoftal,  are  divided  fo  as  to  ac¬ 
company  the  Capfula  mufculofa  GUJJonii  through¬ 
out  every  Point  of  the  Liver,  and  feem  as  it  were 
to  animate  this  mufcular  Fabrick,  that  the  Blood 

which 
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which  here  receives  little  or  no  Force  from  the 
Heart,  nor  yet  from  the  Arteries,  might  be  capa¬ 
ble  of  palling  through  the  converging  Veffels  of 
the  Liver.  Which  Nerves  alfo,  befides  their  Ne- 
ceffity  for  all  mufcular  Action,  feem  to  difcharge 
fome  of  their  Juice,  as  well  in  the  Liver  as  in  the 
other  Vifcera. 

§.  346.  Now  in  the  human  Liver  1  there  is 
a  fmall  oval  Bladder  fixed  2  in  its  concave 
Part,  for  receiving  the  Bile ;  which  Bladder, 
being  compofed  of  an  infinite  Number  of 
Veffels  of  all  kinds  interwoven,  is  pretty  capa¬ 
cious,  and  terminates  in  a  fpiral  or  contorted 
DuB  3  wrinkled  on  the  Infide,  which  is  called 
the  cyftic  Du<d,  fituated  in  fuch  a  manner, 
that  its  Neck  and  narrow  Part  lies  higher  3 
than  the  bottom  of  the  Cyft;  which  Neck 
being  continued  to  the  Porus  hepaticus,  which 
it  meets  in  an  acute  Angle  5,  they  both  toge¬ 
ther  unite,  and  form  one  common  Dud, 
larger  than  either  the  hepatic  or  cyftic  Dud: 
alone  ,  which  common  Dud:  defcending,  en¬ 
ters  the  external  Coat  of  the  Duodenum  at  an 
acute  Angle ;  and  after  defcending  a  little  way 
betwixt  the  external  and  the  next  Coat,  it 
foon  perforates  the  fecond,  and  paffes  a  con- 
fiderable  way  betwixt  that  and  the  third  Tu¬ 
nic  ;  after  which,  it  opens  freely  by  a  round 
Aperture  into  the  Cavity  of  the  Inteftine  ; 
from  whence  we  learn,  that  the  Bile  can  be 
difcharged  this  way  into  the  Inteftine,  not  at 
all  times  6,  or  under  alll  Circumftances,  but 
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only  when  the  Inteftine  is  relaxed,  but  not  at 
all  when  its  Coats  are Ji?~cngly  contracted  7. 

•M  . .  i 

*  Animals  which  are  exercifed  with  hard  run¬ 
ning,  fuch  as  the  Dromedary- Horfe,  Stag,  Range- 
Deer,  and  many  of  the  Fifli  kind,  have  no  Gall- 
Bladder,  but  inftead  of  that,  they  have  various 
Duds  difpofed  in  an  extraordinary  manner.  In 
other  Animals  again,  there  is  a  Gall-bladder,  but 
placed  at  a  Diftance  from  the  Liver,  as  in  the 
Cat,  Tiger,  &c. 

a  In  fuch  a  manner,  that  a  large  Part  of  the  Gall¬ 
bladder,  even  almoft  the  half,  is  buried  in  the 
Subftance  of  the  Liver.  But  its  Pofture  is  fuch, 
that  in  ered  People  the  bottom  is  lowermofl,  at 
which  time  nothing  can  pafs  out  of  the  Gall-blad¬ 
der  unlefs  it  was  quite  full.  It  is  alfo  covered  with 
the  common  Membrane  of  the  Liver,  which  is 
continued  from  the  Peritonaeum,  being  very  thin, 
and  full  of  fmall  Veflels.  The  other  Membrane 
of  it  is  thicker,  and  in  a  manner  mufcular  •,  but 
yet  it  does  not  feem  to  have  any  fuch  Action  of 
corrugating,  like  that  of  the  urinary  Bladder,  fince 
half  of  the  Veficula  Fellis  is  firmly  attached  to  the 
Liver  ;  and  therefore  its  chief  Ufe  feems  only  to 
be  for  preventing  too  great  a  Dilatation  of  this  Re¬ 
ceptacle.  There  are  an  infinite  Number  of  Blood- 
veffels  in  its  Texture,  and  the  Arteries  are  difpofed 
in  a  peculiar  manner,  fo  as  to  induce  one  to  ima¬ 
gine  that  they  mull  have  fome  particular  Ufe  more 
than  common.  Its  Capacity  is  ufually  about  two 
Ounces  *,  but  in  acute  inflammatory  Difeafes,  it  is 
furprizingly  diflended,  as  was  obferved  in  the  epi¬ 
demic  Fever  of  the  Year  1727  :  and  in  thefe  Cafes 
it  has  been  found  to  contain  fix  or  eight  Ounces. 

3  This  fpiral  Valve  has  been  well  obferved  by 
Nucke9  and  his  Pupil  Reverhorft .  This  Valve 
/  prevents 
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prevents  the  Bile  from  pafting  eafily  either  into  or 
out  of  the  Veficula  Fellis ;  fo  that  it  is  retained  in 
the  Gall-bladder,  ’till  fome  additional  PrefTure  af- 
fifts  to  overcome  the  Refiftance  of  the  Valve.  But 
both  the  cyftic  and  common  Dud  pafs  under  a 
Membrane,  which  is  continued  from  the  Gall¬ 
bladder  to  the  Duodenum. 

4  For  People  generally  either  fit  or  ftand  ered, 
and  in  that  Pollute  the  Neck  of  the  Gall-bladder 
will  be  uppermoft  :  but  in  a  fupine  Pofture  it  will 
be  lowermoll ;  from  whence  it  is  evident,  that  the 
Bile  will  be  fometimes  retained,  and  fometime  ex¬ 
pelled  alternately. 

*  From  hence  it  happens  that  nothing  can  pafs 
out  of  the  hepatic  into  the  cyftic  Dud,  unlefs  the 
Bile  meets  with  a  greater  Refiftance  in  the  com¬ 
mon  Du 61  than  that  which  arifes  from  the  Angle 
of  the  cyftic  Dud  ;  and,  on  the  contrary,  that  no¬ 
thing  can  pafs  out  of  the  Gall-bladder  towards  the 
Liver,  unlefs  the  common  Du 61  gives  a  greater 
Refiftance  than  that  which  arifes  from  the  Angle 
of  the  hepatic  Du6t.  Therefore  for  the  Bile  to 
pafs  out  of  the  Gall-bladder  either  to  or  from  the 
Liver,  fuppofes  fome  additional  Force  more  than 
natural,  and  has  occafioned  fome  to  imagine  that 
neither  the  Bladder  had  its  Bile  from  the  Liver, 
nor  that  the  Liver  received  any  from  the  Gall¬ 
bladder  ;  fince  if  this  had  been  the  Intention  of 
Nature,  fhe  would  have  conjoined  the  two  Duds 
at  right  Angles.  Wonderful  Difputes  have  arofe 
concerning  this  Motion  of  the  Bile,  efpecially 
about  the  Time  when  Helmont  and  Sylvius  publilh- 
ed  their  Writings  upon  this  Subjed.  But  the  Ge¬ 
nerality,  with  Glijfon ,  will  have  the  Courfe  of  the 
Bile  to  be  from  the  hepatic  Dud  into  the  Gall¬ 
bladder  :  To  which  it  is  objeded,  that  if  this  had 
been  the  Defign  of  Nature,  fhe  would  have  made 
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the  Courfe  more  open  betwixt  the  two  Duds. 
But  whatever  was  the  Defign  of  their  Conjunction, 
it  was  evidently  to  produce  a  Mixture  of  the  cyftic 
and  hepatic  Bile  in  the  common  Dud. 

6  In  Men  the  Gall  bladder  is  never  obferved  to 
be  full,  unlefs  in  a  difeafed  State  ;  but  it  is  fo  far 
empty,  that  it  will  ufually  hold  about  a  third 
Fart  more  of  any  Liquor.  But  after  long  falling 
this  Receptacle  becomes  very  turgid  in  all  Animals. 
I  once  faw  the  Gall-bladder  thus  diftended  in 
a  fat  Hog,  which  had  not  been  fed  for  three  Days, 
and  the  Neck  was  fo  much  contraded  by  the  Di- 
ftention  of  the  Coats,  as  not  to  allow  one  Drop 
to  be  expreffed. 

7  Nothing  can  pafs  into  the  common  Dud  from 
the  Inteftine,  fince  nothing  can  be  applied  within 
the  Inteftine  to  dilate  the  Mouth  of  this  Dud,  but 
what  will  at  the  fame  time  obftrud  it  more  power¬ 
fully,  as  it  endeavours  to  dilate  it  more  violently. 
But  neither  can  the  common  Dud  of  the  Bile  dis¬ 
charge  it  felf  under  all  Circumftances  ;  for  when 
the  Inteftine  is  violently  contraded  with  a  convul- 
five  Force,  it  affords  no  Admittance  to  the  Bile  : 
and  it  equally  denies  a  Paffage  to  the  Bile  by  (hut¬ 
ting  up  the  Mouth  of  the  common  Dud,  when  the 
Inteftine  is  too  much  diftended  by  a  Flatus  *,  from 
both  which  Caufes,  the  Bile  may  be  forced  to  return 
back  into  the  Liver  and  into  the  Cyft  in  a  diffe¬ 
rent  manner  to  what  is  ufual  in  the  natural  or 
healthy  State  of  the  Parts.  An  Obftrudion  of  the 
Bile,  and  its  Confequences,  have  been  obferved,  as 
well  from  a  Qiftention  of  the  Inteftines  as  from 
Poifons  *,  by  the  Adion  of  which  laft,  the  Stomach 
has  been  diftended  with  Wind  like  a  pair  of  Bel¬ 
lows  :  And  this  was  the  Cafe  alfo  in  the  epidemic 
Fever  lately  mentioned,  in  which  no  Wind  could 
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be  difcharged  ;  from  which  Caufes  a  Jaundice  may 
foon  follow  in  various  Degrees. 

1 

§.  347.  From  an  hydraulic  1  Confideration 
of  this  Fabric  of  the  Liver  (§.  346.)  compa¬ 
red  with  what  was  faid  before  (§.  344.),  it  will 
very  evidently  appear,  that  a  Humour  is  con¬ 
veyed  from  every  Point  of  the  Liver  and  Gall¬ 
bladder  through  the  common  Ducd,  into  that 
Part  of  the  Inteftine,  by  a  natural  Aperture, 
where  the  Chyle  is  mod  retarded  for  the  firfl 
time,  after  it  has  been  expelled  from  the  Sto¬ 
mach  :  And  this  is  ftill  more  evident,  becaufe 
when  the  Gall-bladder  has  been  fometimes 
found  abfent 2,  its  Place  has  been  fupplied 
with  many  fmall  biliary  Receptacles,  formed 
of  an  Affemblage  of  the  biliary  Duds,  fo  as  to 
difcharge  the  Bile  into  the  Duodenum  by  ma¬ 
ny  fmalls  Canals. 

1  Namely  the  Vena  Port$  carries  the  Blood  in¬ 
to  the  Liver,  where  it  depofits  the  biliary  Juice 
through  the  Duds  of  the  VefTels  which  form  the 
Peniciili,  into  the  Cavity  of  their  Follicles  ;  but 
from  thefe  Follicles  the  Bile  is  received  into  the  Po¬ 
ri  or  Duds,  whofe  Numbers  are  infinite  ;  but  are 
all  of  them  at  length  colleded  into  one  common 
Dud:,  which  receives  alfo  the  cyftic  Bile,,  and  mix¬ 
ing  together  with  that  from  the  Liver,  conveys 
the  mixed  Bile  into  the  Duodenum.  This  is  the 
general  Courfe  of  Nature  ;  but  the  other  Courfes 
which  the  Bile  fometimes  takes,  are  preternatural. 

1  There  have  been  many  cyftic  Duds  obferved, 
which  did  not  open  into  the  hepatic,  but  infer  ted 
themfelves  feparately  into  the  Duodenum  *,  in 

which 
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which  Cafes  the  Bile  certainly  never  paffed  from 
the  hepatic  into  the  cyftic  Du<ft. 

§.  348,  We  are  in  the  mean  time  taught  by 
Experiments,  that  there  is  an  open  and  eafy 
Paffage  from  the  Cavity  of  the  Gall-bladder 
into  the  Liver,  the  common  Dudt,  and  into 
the  Cavity  of  the  Intejline  *,  as  alfo  from  the 
Liver  2  by  the  Du&us  Hepaticus  into  the 
cyftic  Du5is  3  and  the  Bladder  itfelf,  as  well  as 
into  the  Inteftines ;  and  laftly,  that  there  is  a 
like  Paffage  from  the  hepatic  into  ,  the  cyftic 
Ducft,  and  from  the  cyftic  into  the  hepatic. 
Comparative  Anatomy  alfo  informs  us,  that  in 
fome  Animals  the  Gall-bladder  is  wanting,  as 
in  Horfes  5  and  in  others,  that  the  hepatic  Dudt 
difcharges  its  Humour  4  into  the  bottom  of  the 
Gall-bladder  :  We  alfo  know,  that  the  hepatic 
Bile  is  plainly  different  5  from  that  contained 
in  the  Gall-bladder  (§.  98.)  From  all  which 
it  appears  that  the  hepatic  Bile  (1.)  tends  na¬ 
turally  downwards  6,  (2.)  fometimes  7  into  the 
Gall-bladder  ;  (3.)  fometimes  alfo  being  pref- 
fed  back  into  the  Liver  8,  it  enters  the  Vena 
Cava,  and  flows  all  over  the  Body ;  (4.)  that 
by  ftagnating  in  the  Gall-bladder,  it  acquires  9 
the  Properties  of  cyftic  Bile ;  (5.)  that  perhaps 
a  Portion  of  the  bittereft  Part  of  the  cyftic 
Bile  may  arife  from  the  fmall  Glands  IO,  feat- 
ed  in  the  Membranes  of  the  Gall  bladder,  and 
fupplied  by  the  cyftic  Arteries,  in  the  fame 
manner  as  in  the  Membrane  which  lines  the 
auditory  Paffage ;  (6.)  that  this  mixes  11  with 
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the  hepatic  Bile  flowing  into  the  Gall-bladder 
itfelf. 

1  If  all  die  biliary  Veffels  remain  in  their  natu¬ 
ral  State,  and  a  Preffure  is  made  either  upon  the 
cyflic  or  hepatic  Dud:,  the  cyftic  or  hepatic  Bile 
will  then  conftantly  flow  into  the  Duodenum  ; 
and  if  either  of  the  aforementioned  Duds  are  tied 
with  a  Ligature,  they  will  appear  turgid  betwixt  the 
Ligature  and  the  Liver  or  Gall-bladder,  but  quite 
empty  betwixt  the  Ligature  and  the  Duodenum. 

*  If  the  common  Dud:  of  the  Bile  is  tied,  and 
Urine  or  Water  is  injeded  into  the  Gall-bladder, 
after  it  has  been  firft  tinged  with  fome  Colour, 
that  Water  or  Urine  will  flow  into  the  Liver  thro’ 
the  hepatic  Duds.  This  Courfe  is  not  natural, 
but  only  that  which  the  Bile  takes,  when  the  Re¬ 
finance  at  the  common  Dud  is  greater  than  to¬ 
wards  the  Liver. 

3  If  the  common  Dud  be  tied,  and  a  Preflfure 
made  upon  the  hepatic  Dud,  the  Bile  will  then 
run  into  the  Dudus  cyfticus  and  Gall-bladder,  fo 
as  to  fill  the  latter  till  it  is  almoft  ready  to  burft. 

4  In  fuch  a  manner  that  the  hepatic  Dud  is  not 
conneded  with  the  cyftic,  but  inferted  into  the 
bottom  of  the  Gall-bladder. 

5  We  have  frequently  obferved  before,  that  the 
hepatic  Bile  is  mild,  and  that  of  the  cyft  very  acrid, 
as  confifting  of  a  rancid  Oil  render’d  extremely  bit¬ 
ter  ;  and  therefore  there  is  a  confiderable  Difference 
betwixt  the  cyftic  and  hepatic  Bile  (§.  98.) 

6  All  the  excretory  Duds  in  the  human  Body 
obferve  this  general  Rule,  namely  to  convey  their 
Juices  from  a  larger  to  a  fmaller  Capacity,  unlefs 
fome  particular  Obftacles  fhould  intervene.  If 
therefore  we  compare  the  common  Dud  with  the 
hepatic  and  cyftic,  we  (hall  find  the  former  lefs 
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than  the  two  latter  *,  befides  which  Difference  in 
the  Capacity  of  the  Dudts,  there  is  little  elfe  that 
can  determine  the  Courfe  of  the  Humour  that  way 
from  the  Gall-bladder  upon  the  Addition  of  any 
Preffure.  It  therefore  remains  as  a  general  Rule, 
•that  the  Bile  mu  ft  flow  from  the  fmaller  hepatic 
Dudts  into  the  larger,  and  from  thence  into  the  Ca¬ 
vity  of  the  Inteflines. 

7  I  cannot  indeed  conform  to  the  Opinion  of 
GUJfon  and  Raw ,  who  fuppofed  all  the  hepatic 
Bile  was  firft  poured  into  the  Gall  -  bladder  : 
but  I  only  affert  that  the  hepatic  Bile  flows  back  in¬ 
to  the  cyftic  Dudt,  whenever  there  is  an  Obftacle 
or  Refiftance  made  in  the  common  Dudl,  whether 
that  Obftacle  proceeds  from  a  Calculus,  Flatus,  a 
fpafmodic  Conftridtion  of  the  Inteftine,from  an  Acid, 
Inflammation,  or  any  other  Caufe  obftrudting  the 
Courfe  of  the  Bile  into  the  Duodenum  ;  and  that 
the  Gall-bladder  is  filled  under  thefe  Circumftances 
is  evident  to  the  Eye,  by  making  a  Ligature  upon 
the  common  Du£t  in  a  living  Dog.  In  general, 
there  is  a  free  Communication  betwixt  the  Gall¬ 
bladder  and  any  other  Part  of  the  Liver  *,  as  alfo 
betwixt  every  part  of  the  Liver  and  the  Gall-blad¬ 
der  *,  fo  that  the  Bile  may  pafs  either  from  one  to 
the  other  either  way,  according  as  one  Courfe  may 
be  more  eafy  than  the  other. 

8  It  appears  from  Experiment,  that  by  injedting 
a  Liquor  through  the  common  Dudt,  it  enters  the 
hepatic  Dudl,  the  Gall-bladder,  the  whole  Liver, 
and  even  it  fills  the  Vena  Cava  itfelf.  This  is  con¬ 
firmed  by  innumerable  Obfervadons.  In  every 
new  born  Infant  a  Jaundice  follows  fooner  or  later, 
and  the  inteftinal  Faeces  are  difcharged  white  and 
like  Cheefe,  while  the  Skin  itfelf  is  tinged  with  a 
yellow  Colour  :  If  now  Syr,  de  chicoreo  cum  rheo 
be  exhibited,  or  Venice  Soap  given  from  five  Grains 
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to  half  a  Dram  with  Lap.  Cancrorum ,  the  Skin 
will  then  by  degrees  whiten,  the  Faeces  will  turn 
yellow,  and  the  Jaundice  will  be  removed.  In 
this  Cafe  it  is  eafy  to  perceive,  that  from  the  Milk 
turning  fowre  in  the  Stomach,  a  Coagulum  is  for¬ 
med,  which  being  propelled  into  the  Duodenum, 
fluffs  up  that  Inteftine  and  obftrubts  the  Mouth  of 
the  common  biliary  Du£t  ;  fo  that  the  Bile  is  obli¬ 
ged  to  regurgitate  into  the  Liver  and  Vena  Cava, 
and  mixing  with  the  whole  Mafs  of  Blood,  it  tin¬ 
ges  the  Skin  of  a  yellow  Colour ;  but  after  remo¬ 
ving  the  obfbru6ting  Coagulum  which  prevented 
the  Bile  from  paffing  into  the  Inteftine,  all  the 
Symptoms  then  difappear.  But  the  thing  will 
appear  ftill  more  evident  from  the  bilious  Cholic 
of  Sydenham ,  which  that  juft  Writer  has  very  well 
defcribed,  but  did  not  underftand  that  the  Seat  of 
it  was  in  the  Liver.  They  who  are  taken  with  this 
Difeafe  are  opprefied  with  intolerable  Anxieties  in 
the  Prtecordia  beyond  Expreflion,  which  are  fol¬ 
lowed  with  Pains  and  Convulfions  in  the  Abdomen, 
with  fo  fevere  a  Cholic,  that  the  ftouteft  Man 
who  little  fears  any  Diforder  is  obliged  to  fill  the 
whole  Neighbourhood  with  his  Cries  from  the  fe¬ 
vere  Torture  of  the  Difeafe.  After  the  worft  Sym¬ 
ptoms  hidden  Reft  follows,  and  the  Patient  for¬ 
gets  all  his  Pains  in  Sleep  ;  but  after  Sleep  the 
Urine  is  voided  of  a  Saffron  Colour,  and  the  whole 
Skin  appears  yellow,  with  a  fort  of  Weaknefs 
throughout  the  whole  Body.  This  Colour  of  the 
Skin  degenerates  by  degrees  into  a  black,  and  af¬ 
ter  a  few  Weeks  Time  van i flies  ;  fo  that  the  Pa¬ 
tient  feems  to  be  well,  but  the  Signs  are  unfaithful, 
for  the  Diforder  with  which  they  were  before  tor¬ 
mented,  returns  and  again  goes  off,  and  thus  al¬ 
ternately  *,  in  which  manner  they  are  tormented  at 
Intervals,  ’till  they  are  exhaufted  and  wafted  away. 

Upon 
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Upon  opening  the  Bodies  of  thefe  Patients  after 
Death,  the  common  Dud  of  the  Bile  is  generally 
found  obflruded  with  fmall  Stones,  the  Dud  itfelf 
appearing  furprizingly  dilated,  infomuch  that  it 
has  fomedmes  equalled  the  Vena  Portae.  And  this 
is  the  Hiflory  of  the  Difeafe  and  its  Courfe,  name¬ 
ly,  an  Obftrudion  in  the  common  biliary  Dud, 
which  prevents  the  Bile  from  being  conveyed  into 
the  Inteftines,  whence  it  is  by  degrees  accumulated, 
fills  and  diftends  the  Gall-bladder  and  cyftic  Du£l? 
to  fuch  a  degree  as  that  they  are  ready  to  burfl, 
and  have  been  fometitnes  feen  capable  of  holding 
a  Pint;  from  hence  arife  thofe  furprizing  Anxieties 
of  the  Prascordia,  which  therefore  by  the  Confent 
of  the  adjacent  Parts,  brings  on  a  Convulfion  of 
the  abdominal  Mufcles  and  Diaphragm,  which 
caufes  vomiting,  &c.  By  the  various  Endeavours 
or  Strainings  to  vomit,  the  Bile  is  at  length  drove 
back  through  the  hepatic  Duds  into  the  Liver  and 
Vena  Cava  ;  in  confequence  of  which,  the  Blood 
and  whole  Skin  are  tinged  with  a  yellow  Colour, 
the  biliary  Duds  are  then  fet  at  Liberty  from  their 
over  Diftention,  and  all  the  Torments  are  eafed  ; 
but  more  Bile  being  by  degrees  feparated  and  ac¬ 
cumulated  as  before,  the  biliary  Duds  are  again 
diftended  fo  as  to  caule  a  Return  of  the  former 
Pains  and  Convulfions :  after  this  a  fecond  Crifis 
follows,  and  the  Bile  is  repelled  into  the  Vena 
Cava,  fo  as  to  infed  the  whole  Mafs  of  Blood. 
But  the  Reafon  why  a  Dropfy  follow  is,  becaufe 
the  Bile  ferves  like  a  natural  Soap  to  attenuate  thq 
Chyle  and  diffolve  its  Vifcidities  fo  as  to  appear 
uniform  ;  therefore  when  this  is  mixed  with  the 
Blood,  it  diffolves  the  fame  into  a  mere  Water. 
But  that  the  Bile  does  pafs  into  the  Blood  is  demon- 
fir  ated  even  by  the  Eye  with  a  Microfcope.  I 
.have  often  viewed  the  Eyes  of  People  Jaundice 
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with  a  Magnifier,  and  have  perceived  that  the  yel¬ 
low  Colour  of  the  Adnata  T unica  arofe  from  the 
Bile  which  was  not  difcharged  into  the  Inteftines, 
but  returned  into  the  Blood,  whence  the  Skin  ap¬ 
pears  yellow,  and  the  Faeces  were  difchaaged  of  a 
white  or  afh  Colour.  The  like  Diforder  fee  ms  to 
arife  from  certain  Poifons,  from  whence  Convul- 
fions  follow,  by  which  the  Orifice  of  the  common 
Duff  of  the  Bile  being  violently  contradted,  a  Vo¬ 
miting  and  Jaundice  enfue,  but  fuch  as  foon  ter¬ 
minate  in  Death,  Thus  thofe  who  have  been  bit 
by  a  Viper,  fuffer  excruciating  Pains  with  a  convul- 
five  Motion  in  the  Hypochondria,  and  within  two 
or  three  Minutes  time  the  whole  Skin  turns  yellow. 

9  All  fat  Aliments,  fuch  as  Butter,  Lard,  the 
Livers  of  Fifh,  &V.  are  very  relifhing  and  fweet 
while  recent  ot  frefb,  and  are  fo  mild  as  not  to 
offend  even  the  naked  Eye,  or  a  Nerve  which  has 
been  laid  bare  •,  but  if  thofe  Subflances  are  taken 
in  a  larger  Quantity  than  is  capable  of  being  di- 
geffed  by  the  vital  Powers,  they  grow  bitter,  rank, 
yellow,  rife  up  into  the  Throat,  and  are  fpit  out  in 
the  Form  of  Oil,  which  is  inflammable.  Thus  it  is 
evident,  that  the  fweeteft  Oils  may  be  fo  altered 
by  ftagnating  with  the  Heat  of  the  Body,  that 
they  appear  to  be  of  a  very  oppofite  Nature.  The 
fame  Alterations  doubtlefs  arife  in  the  oily  Bile  of 
the  Liver,  after  it  has  ftagnated  fome  time  in  the 
Gall-bladder.  For  I  have  experienced  that  the 
hepatic  Bile  is  fweet  to  the  Tafte,  and  it  is  even 
fweet  when  it  comes  to  the  Gall-bladder,  provided 
there  is  no  Mixture  of  the  cyftic  Bile  *  for  nothing 
is  more  agreeable  than  the  Livers  of  Fifli,  which 
neverthelefs  have  the  Bile  in  the  Gall-bladder  ex¬ 
tremely  bitter. 

10  The  Ear-wax  is  feparated  from  Cells  or  Fol¬ 
licles  in  the  Skin  of  d>e  Auditpry  Paffage,  being 
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at  firft  thin  and  infipid,  ferving  to  anoint  the  ner¬ 
vous  Membrane  which  is  fo  extremely  fenfible, 
and  to  defend  it  from  the  Injuries  of  the  external 
Air  ;  but  the  fame  Cerumen  or  Ear-wax,  which 
was  infipid  after  the  Parts  had  been  well  cleanfed 
of  a  mild  and  fluid  Confidence,  does  by  (landing 
only  infpiflate,  turn  yellow,  and  become  extreme¬ 
ly  bitter.  But  there  are  the  like  cerumenous  Fol¬ 
licles,  fo  called  by  Nucke  and  Ruyfch ,  feated  in 
the  Membranes  of  the  Gall-bladder  ;  and  by  thefe 
Follicles  the  Bile  is  feparated  from  the  arterial 
Blood  more  acrid,  bitter,  and  truly  faponaceous, 
which  being  diluted  by  the  hepatic  Bile,  forms  a 
Lixixium  extremely  well  adapted  to  difiblve  Vif- 
cidities,  and  reduce  the  grofs  Parts  of  the  Chyle  to 
an  uniform  Fluid.  Therefore  there  feems  to  be 
two  Kinds  of  the  cyftic  Bile*,  the  one  venal, 
brought  from  the  Liver  by  the  hepatic  and  cyftic 
Du£t,  which  by  (landing  becomes  more  bitter  *,  the 
other  arterial,  being  formed  in  the  Follicles  of  the 
Gall-bladder  itfelf,  and  fo  extremely  bitter,  that 
one  Drop  will  tinge  a  thoufand  of  Water  with  a 
very  remarkable  Bitternefs. 

11  Thefe  three  Kinds  of  Bile  tinge  a  large  Part 
of  the  Duodenum  and  Colon,  and  being  intimate¬ 
ly  mixed  with  the  Chyle,  occafions  the  Faeces  to 
be  afterwards  difcharged  of  a  yellow  Colour.  But 
yet  the  Bile  does  not  always  continue  mixed  with 
the  Chyle,  which  is  always  found  white  and  fweet 
in  the  lafteal  Veflfels  :  nor  does  it  perifh  with  the 
Faeces,  which  have  alfo  no  Bitternefs ;  it  therefore 
follows,  that  the  principal  and  mod  lixivial  Part 
of  the  Bile  is  abforbed  again  by  the  mefenteric 
Veins,  and  returned  to  the  Liver,  to  be  there  fepa¬ 
rated  again  •„  from  thence  to  be  fent  to  the  In- 
teftines,  to  be  there  again  abforbed,  and  thus  to 
repeat  its  Courfe  many  times. 
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§.  349.  All  that  has  been  here  advanced,  is 
confirmed  by  the  Difcoveries  of  GliJJ'ony  Ver- 
heyn ,  and  Perault ,  who  have  obferved  nume¬ 
rous  Duffs  1  running  from  the  Liver  and  po¬ 
rous  Hepatics,  to  their  Infertion  into  the  Gall¬ 
bladder,  into  which  they  continually  dis¬ 
charge  the  Bile. 

1  Thefe  are  very  well  d.efcribed  in  the  ufeful 
Treatife  of  the  celebrated  Perault.  The  induftri- 
ous  Du  Verney  differed  various  Animals  with 
great  Artifice  in  Company  with  Perault ,  who  de¬ 
lineated  what  Du  Verney  difcovered,  as  being  very 
fkilful  in  the  Art  of  delineating. 

§.  350.  From  all  which  (§.  338  to  349.) 
the  following  Deductions  appear  to  be  true  ; 
1.  That  the  hepatic  Artery  1  >  and  its  particular 
Diftribution  (§.  340.),  is  extremely  ferviceable 
towards  Life,  Nutrition,  and  Heat,  contri¬ 
buting  alfo  to  the  Propulfion  2  of  the  hepatic 
Humours,  as  well  as  to  their  Secretion  and 
Expulfion,  for  which  Purpofe  it  is  wonderful¬ 
ly  diflributed  through  the  very  fine  external 
Membranes  of  the  Liver.  2.  That  from  the 
Extremities  of  this  Artery,  there  are  great 
Numbers  of  Lymphatics,  which  are  at  firft 
invifible  in  the  Liver ;  though  from  thefe  are 
formed  the  vifible  Lymphatics  3,  which  do 
not  difcharge  themfelves  into  the  Vena  Portae, 
but  into  the  Receptacle  of  the  Chyle  at  the 
Loins.  3.  That  there  are  Veins  4  which  re¬ 
ceive  the  fuperfluous  Blood  from  the  hepatic 
Artery,  after  the  Lymph  has  been  thus  lepara- 
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ted  ;  which  Veins  convey  the  remaining  Blood 
into  that  Part  of  the  Vena  Azygos,  which  is 
below  the  Diaphragm.  4.  That  all  the  Vif- 
cera  of  the  Abdomen,  which  are  fubfervient 
to  Chylification,  fach  as  the  Spleen,  Omen¬ 
tum,  Stomach,  Pancreas,  Mefentery,  Inte- 
ftines,  do  all  in  fome  meafure  ferve  the  Liver  5, 
by  fupplying  it  with  their  venal  Blood  after  it 
has  been  wonderfully  changed  in  each  of  thofe 
Vifcera.  5.  That  Veins  may  be  fo  altered,  as 
nearly  to  refemble  6  Arteries,  as  well  in  their 
Make  and  Strength,  as  Ufes.  6.  That  Secre¬ 
tion  7  may  be  made  from  the  venal  Blood. 

7.  That  a  Portion  of  the  Blood  propelled  by 
the  Heart,  becomes  twice  8  arterial  and  twice 
venal  before  it  returns  again  to  the  Heart. 

8.  That  the  Courfe  of  the  Humours  in  thefe 

intermediate  Veffels  are  extremely  weak  and 
flow  9.  9.  And  therefore  it  was  neceflary  for 

the  Liver  to  be  feated  near,  and  attached  to  the 
Diaphragm.  10.  Whence  it  is  eafy  for  Stones, 
glutinous  Concretions,  Worms,  Sordes,  and 
the  like,  to  be  formed  or  generated  about  this 
Vifcus  in  thofe  who  negledt  the  proper  Exer- 
cifes  10  of  Body,  from  whence  arife  a  large 
Train  of  Difeafes.  11.  That  the  whole  Of¬ 
fice  of  the  Spleen  11  is  to  be  fubfervient  to  the 
Liver  in  the  Formation  of  the  Bile.  12.  And 
from  thence  arifes  the  Affinity  and  Depen- 
dance  1 2  of  the  Diforders,  which  follow  in  one 
Part  from  thofe  of  the  other ;  as  alfo  with  re- 
fpe£t  to  the  healthy  Condition  of  one  depend¬ 
ing  on  that  of  the  other.  13.  That  the  Mat¬ 
ter 
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ter  !3  of  the  Bile  has  a  different  Origin  from 
that  of  all  the  other  Humours,  as  is  evident 
•from  a  chemical  A nalyfis.  14.  That  there  is 
here  a  very  particular  Kind  of  the  Blood’s  Cir¬ 
culation  the  like  of  which  has  never  yet 
been  difcovered  in  any  other  Part  of  the  Body. 
15.  That  there  is  a  fort  of  Similitude  betwixt 
the  Sinus  of  the  Vena  Ports  and  the  Heart  lS 
with  refped  to  their  Adion  5  as  alfo  betwixt 
the  five  Branches  of  the  fame  Sinus,  and  the 
Arteries  which  arife  from  the  Ventricles  of  the 
Heart.  1 6.  That  the  Cure  of  topical 1 6  Difor- 
ders  is  in  no  Part  more  difficult  to  perform 
than  here.  17.  And  yet  that  there  are  not  fo 
many  Vifcera,  Veffels,  Tumours,  and  Caufes 
e?nployed  l7  towards  the  Formation  of  any  one 
Juice  befides  in  any  Part  of  the  Body,  as  we 
here  fee  concur  for  the  Production  of  the  Bile. 
18.  Which  muft  therefore  be  one  of  the  moft 
ufeful,  extenfive,  and  efficacious  Means  to¬ 
wards  the  Converlion  of  our  foreign  alimenta¬ 
ry  Juices  into  the  Nature  of  nutritious  animal 
Fluids  l8.  19.  And  that  therefore  the  Bile  is 

no  Excrement  x9.  20.  But  that  there  are  at  leaft 
two  Kinds  of  it.  21.  And  finally,  that  the 
Liver  operates  more  immediately  for  the  For¬ 
mation  of  the  Chyle  than  of  the  Blood,  and 
therefore  may  be  rather  20  efleemed  one  of  the 
principal  chylificative,  rather  than  a  Jangui- 
jicative  21  Organ.  >  ' 

1  It  by  no  means  feems  probable,  that  fo  fmall 
an  Artery  fhould  carry  fo  large  a  Quantity  of 
Blood  into  the  Liver,  as  is  required  for  this  Sepa¬ 
ration 
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ration  of  the  Bile  and  therefore  the  hepatic  Ar- 
tery  feems  to  be  given  to  the  Liver,  as  the  bron¬ 
chial  Artery  to  the  Lungs,  namely,  to  nourilh  the 
folid  Fibres  of  the  Liver  ;  for  which  Purpofe  it 
was  therefore  neceffary  it  fhould  be  diftributed 
throughout  every  Point  of  the  Liver,  fince  the  ve¬ 
nal  Blood  does  not  nourilli :  Hence  it  is  that  all 
Parts  of  the  Body  which  receive  and  tranfmit  the 
venal  Blood,  are  not  nourifhed  by  that  Blood,  but 
by  particular  Arteries  of  their  own,  as  in  the 
Heart,  Lungs,  and  Liver.  Hence  it  is  that  a 
Liquor  being  injetted  by  the  hepatic  Artery,  nei¬ 
ther  returns  by  the  Vena  Gava,  nor  through  the 
Pori  Biliarii,  being  wholly  fpent  in  the  folid  Fi¬ 
bres  of  the  Liver.  But  if  the  Vena  Portae  be  in- 
jetted*  the  coloured  Liquor  foon  flows  into  the 
Vena  Cava,  and  into  the  Pori  Biliarii. 

a  The  Blood  of  the  Vena  Portm  is  the  mod  re¬ 
mote  from  the  Heart,  .and  is  therefore  the  coldeft ; 
nor  is  it  capable  of  acquiring  Heat,  becaufe  it  is 
deftitute  of  that  Attrition  and  Frittion  of  the  Ar¬ 
teries,  from  whence  only  the  Heat  of  the  Blood 
arifes.  The  hepatic  Artery  therefore  in  fome  mea- 
fure  warms  the  cooler  Blood  of  the  Vena  Portae,, 
But  as  Veins  are  deftitute  of  all  Pulfation,  there¬ 
fore  the  Arteries  are  generally  difpofed  by  the  Sides 
of  the  Veins,  that  by  their  continual  Pulfations  the 
more  fluggifh  venal  Blood  might  be  drove  for¬ 
ward  :  and  this  Attion  is  fo  conftderable  in  the 
hepatic  Artery,  that  from  thence  the  Ancients 
imagined  that  there  was  a  Pulfation  in  the  Vena 
Portse  itfelf.  It  is  worth  Obfervation,  to  fee  how 
exactly  Euftachius  has  figured  the  Arteries  and 
Veins  accompanying  each  other  ;  which  is  no  lefs 
true  in  the  Liver,  where  every  Branch  of  the  Ve¬ 
na  Portae  is  followed  by  the  hepatic  Artery,  in  the 
fame  manner  as  the  Em ul gents  and  Branches  of 
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the  Cava,  accompany  each  other  very  exadtly. 
This  Concourfe  of  the  hepatic  Artery  and  Vena 
Portae  throughout  the  Liver,  was  long  ago  ob- 
ferved  by  Glijfon ,  who  inje&ed  them  with  Ink  ;  but 
they  have  been  fince  more  evidently  demonftrated 
by  the  more  accurate  Inje&ions  of  Ruyfch .  Thefe 
are  therefore  the  Reafons  why  the  hepatic  Artery 
does  not  extend  itielf  beyond  the  Bounds  of  the 
Capfula  Gliffonii. 

3  If  a  Ligature  is  made  upon  thofe  Veflels  by 
which  the  Liver  communicates  with  the  reft  of  the 
Body  in  a  living  Dog,  while  yet  breathing,  name¬ 
ly,  upon  the  mefenteric  Vein,  you  will  perceive 
the  whole  Surface  of  the  Liver,  with  its  fufpenfory 
Ligament  and  the  adhering  Omentum,  fpread  on 
all  Sides  with  lymphatic  Veflels  ;  and  upon  remo¬ 
ving  the  Ligature  they  all  fuddenly  difappear. 
Bilfius  perceiving  this,  thence  deduced  an  Hypo- 
thefis,  that  the  Lymph  was  prepared  in  the  Liver, 
and  from  thence  arofe  great  Difputes  in  Germany , 
Denmark  and  Holland .  But  there  is  no  great  Dif¬ 
ficulty  in  reconciling  thofe  Controverfies  ;  for  all 
the  Veflfels  of  the  human  Body  are  not  fanguiferous, 
fince  there  are  an  infinite  Number  of  different  Kinds, 
all  whofe  Diameters  are  fo  fmall  as  to  exclude  the 
red  Parts  of  the  Blood  :  it  was  therefore  neceflfary 
for  as  many  different  Humours  to  be  prepared,  as 
there  are  Claflfes  of  Veffels  to  be  filled.  Some  of 
thefe  more  fubtle  Juices  are  fpent  in  nourifhing  the 
Parts,  while  the  reft  return  to  the  Heart  for  the 
future  Ufes  of  the  Body,  to  which  they  are  de- 
ftined.  There  muft  therefore  be  as  many  Orders 
of  Veins,  as  there  are  Series  of  Arteries.  Now 
the  fuperfluous  Parts  of  thefe  more  fuble  Humours 
which  were  brought  for  the  Nutrition  of  the  Li¬ 
ver  by  the  hepatic  Artery,  divided  into  the  fmal- 
3-eft  Branches,  are  returned  by  the  lymphatic  Veflels 
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of  the  Liver,  which  difcharge  into  the  Receptacle 
of  the  Chyle  whatever  redundant  Humours  they 
abforbed  in  the  Liver  ;  in  the  fame  manner  as  the 
more  fubtle  Humours  return  from  the  Parts  of  the 
Thorax  into  the  thoracic  Dud,  as  alfo  thofe  from 
the  Head  are  difcharged  into  the  internal  jugular 
Vein  aad  its  Sinus.  There  is  therefore  nothing 
peculiar  to  the  lymphatic  Vefiels  of  the  Liver, 
more  than  what  we  obferve  in  the  other  Vifcera. 
(See  §.  345.) . 

4  As  the  Liver  is  furnifhed  with  a  peculiar  Ar¬ 
tery  for  its  Nutrition,  fo  it  has  alfo  fmall  Veins  cor- 
refponding  to  that  Artery,  which  pafs  from  the  ex¬ 
ternal  Surface  of  the  Liver  to  the  Vena  Azygos, 
or  elfe  to  the  Vena  Cava  under  the  Diaphragm, 
which  Veins  we  find  defcribed  in  Bartholin.  I  have 
myfelf  obferved  Veins  correfpending  to  the  bron¬ 
chial  Artery,  palling  out  of  the  Lungs  in  their  back 
Part  towards  the  Vertebrae,  and  terminating  in  the 
Vena  Azygos  in  living  Dogs.  And  that  the  fame 
Mechanifm  obtains  in  the  Liver  we  may  readily 
believe  ;  for  the  external  Membrane  of  the  Liver 
is  a  continuation  of  the  Peritonaeum,  which  in¬ 
volves  the  Inteftines,  Gall-bladder  and  Liver  itfelf 
with  the  lower  Surface  of  the  Diaphragm,  whence 
the  abdominal  Vifcera  are  not  contained  in  the  Pe¬ 
ritonaeum  as  in  a  Cavity  or  Bag,  but  as  it  were 
wrapped  up  in  a  Cloth,  forming  a  diltind  Bag  for 
each  Vifcus,  By  inflating  under  the  external  Mem¬ 
brane  of  the  Liver,  you  may  prefs  the  Inflatus  fo 
as  to  make  it  run  over  all  the  Surface  of  that  Vif¬ 
cus,  and  even  round  the  Gall-bladder  and  Dia¬ 
phragm  itfelf.  But  the  Vena  Azygos  is  lodged 
under  this  fame  Produdion  of  the  Peritonaeum, 
in  which  the  Vifcera  are  confined,  and  therefore 
the  fhorteft  way  from  the  Surface  of  the  Liver  is 
for  the  Blood  to  pafs  into  that  Vein.  But  no 
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Anatomift  takes  any  notice  of  this  Communication 
betwixc  the  Vena  Azygos  and  the  Liver,  except 
Sammichelli  in  BartMin  as  before  mentioned.  But 
the  fame  Mechanifm  alfo  takes  place  in  the  Inte- 
ftines  *,  for  even  in  them  the  Blood  which  was 
brought  for  their  Nutrition  does  not  return  through 
the  Vena  Portae,  but  by  Veins  leading  into  the 
Cava,  which  are  of  a  different  Make,  Difpofition 
and  Termination,  as  Ruyfch  acquained  me  in  his 
private  Letters,  foon  after  he  made  the  Difcovery, 
and  as  he  has  fince  publickly  defcribed. 

5  For  even  the  Liver,  Gall-bladder  and  Pan¬ 
creas  are  all  fubfervient  to  one  Inteftine  the  Duo¬ 
denum,  fince  the  hepatic  Bile,  and  the  more  bit¬ 
ter  cyftic  Bile,  together  with  the  falival  Juice  of  the 
Pancreas,  are  all  poured  into  and  mixed  with  the 
alimentary  Mafs  in  that  Intefiine. 

6  The  Branches  of  the  Vena  Portae  in  the  Liver 
are  in  effed:  real  Arteries,  they  only  want  the  Pul- 
fation  :  nor  am  I  pofitive  whether  or  no  the  ftrong 
mufcular  Capfule  of  Glijfon  does  not  in  fome  mea- 
fure  endow  them  with  a  vibratory  Motion. 

7  This  is  the  only  Inftance  that  we  are  acquaint¬ 
ed  with,  of  Secretion  made  from  the  venal  Blood  *, 
though  Raw  alfo  fufpeded,  that  there  was  fome- 
thing  of  the  fame  manner  of  Secretion  made  in  the 
Depofition  of  the  Medulla  of  the  Bones. 

8  Namely,  the  Blood  of  the  coeliac  Artery,  and 
the  two  Mefenterics,  are  difcharged  after  the  ufual 
manner  into  the  correfponding  Veins  *  that  is,  in¬ 
to  the  Branches  of  the  Vena  Ports,  in  which  the 
Blood  does  not  pafs  as  ufual  towards  the  Heart, 
but  is  conveyed  by  a  particular  Mechanifm  to  the 
venous  Sinus  of  the  Porta*  where  it  becomes  arte- 
rial  again  a  fecond  time,  palling  through  the  fmal- 
left  converging  vefTels  of  the  Liver ;  after  which 
it  returns  towards  the  Heart  by  Branches  of  the 
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Vena  Cava,  in  which  Courfe  it  becomes  a  fecond 
time  venal.  Hence  we  may  obferve,  that  Harvey 
ought  not  to  have  abfolutely  laid  it  down  as  an 
Axiom,  that  the  Blood’s  Circulation  is  from  the 
Heart  through  the  Arteries  into  the  Veins,  and  fo 
to  the  Heart  again  ;  for  this  Canon  or  Rule  does 
not  hold  univerfally  true,  unlefs  we  except  this 
Mechanifm  in  the  chylificative  Organs. 

9  The  Fabric  itfelf  of  thefe  Veftels  demonftrates 
the  Slownefs  of  the  Blood’s  Motion.  For  the 
Blood  of  the  Vena  Portm  lofes  almoft  all  the  Force 
which  it  received  from  the  Heart,  in  its  Pafiage 
from  thence  through  the  Extremities  of  the  Arte-* 
ries  opening  into  this  Vein  ;  in  the  fame  manner  as 
the  venal  Blood  throughout  the  whole  Body  is 
fent  back  to  the  Heart  almoft  entirely  by  the  Mo¬ 
tion  of  the  Mufcles.  But  there  is  not  an  eafy  Paf- 
fage  towards  the  Heart  allowed  to  this  Blood, 
fince  it  is  to  overcome  a  fecond  Refiftance,  name¬ 
ly,  the  converging  or  arterial  Extremities  of  the 
Porta  in  the  Liver,  which  it  would  never  be  able 
to  overcome,  if  it  was  not  to  be  forwarded  by  the 
ftrong  Adion  of  the  Diaphragm  and  abdominal 
Mufcles  in  Refpiration  by  which  the  Compages 
of  the  Liver  are  comprefled  and  agitated.  I  for¬ 
merly  {Anno  1696)  fpent  fome  time  with  my 
Friends  in  difleding  living  Dogs,  in  which  upon 
opening  by  an  inftantaneous  Incifion,  I  found  the 
mefenteric  Veins  extremely  fmall,  but  they  feemed 
by  degrees  to  enlarge,  and  at  length  they  became 
quite  varicofe  and  extremely  turgid.  This  Ap¬ 
pearance  may  be  eafily  explained,  inafmuch  as  the 
Blood  of  the  Vena  Portae  is  not  drove  forward  in 
its  Vefteis  without  the  Aftiftance  of  a  Compreflure  • 
from  the  Mufcles  of  Refpiration  ;  and  therefore 
this  Preflure  being  removed  by  opening  the  Abdo¬ 
men,  the  Blood  will  not  pafs  fo  freely  through  the 
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Liver  as  before,  but  will  be  gradually  accumulated, 
fo  as  to  didend  the  Veins  which  are  ufed  to  dif- 
charge  themfelves  into  the  Sinus  of  the  Portae  ; 
for  I  look  upon  the  Preffure  which  is  returned  by 
the  Peritonaeum  upon  the  Veins  of  the  abdominal 
Vifcera,  by  the  alternate  Contraction  of  the  Muf- 
cles,  to  be  as  a  kind  of  fecondary  Heart,  to  urge 
forward  the  Blood  of  the  abdominal  Vifcera. 

10  The  learned  Part  of  the  World  daily  experi¬ 
ence  this  Truth  to  their  great  Mortification  ;  for 
many  of  them  eat  as  much  as  a  Ploughman,  but 
do  not  diged  it  with  the  fame  Powers :  for  while 
the  Rudic  is  employed  upon  his  laborious  Exerci- 
fes,  the  dudious  Perfon  fits  down  to  his  beloved 
Study  without  the  lead  Motion  of  Body,  while 
his  Refpiration  is  extremely  (low,  or  fcarce  per¬ 
ceptible,  and  his  Body  inflefted  towards  the  Books; 
Thus  by  degrees  fooner  or  later  the  Studious  be¬ 
come  hypochondriacal,  unlefs  they  fet  apart  a  few 
Hours  for  walking  and  Exercife  before  Dinner  up¬ 
on  an  empty  Stomach,  or  elfe  addift  themfelves  to 
fome  innocent  Labour.  The  fame  is  alfo  true 
with  refpeft  to  thofe  who  have  the  Adminidration 
of  public  Affairs,  who  live  richly  and  plentifully, 
but  are  long  confined  to  their  Chambers,  medita¬ 
ting  with  the  drifted:  Attention  of  Mind  upon  the 
Affairs  of  others,  which  are  made  their  own  Con¬ 
cern.  But  Red  is  equally  dedruftive  to  Brutes, 
as  well  as  the  human  Species :  and  it  is  no  uncom¬ 
mon  thing  to  find  the  Livers  of  Sheep  fo  far  eat 
up  by  a  fwarm  of  little  Fifh  called  Flukes,  that 
there  is  nothing  left  but  its  external  Membrane 
like  an  empty  Bag.  And  this  more  efpecially 
happens  to  thofe  tender  fibred  Animals  after  the 
autumnal  Rains.  Now  in  thefe  Animals  the 
Mouths  of  the  lafteal  Veffels  feem  to  be  fo  far  re¬ 
laxed,  as  to  admit  the  Ova  of  thefe  Infefts  ;  at 
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which  we  need  not  wonder,  if  we  confider  that  it 
appears  from  the  Obfervations  of  Lewenhoec ,  that 
an  InfeCt  equal  to  the  hundredth  Part  of  a  Grain  of 
Sand,  lays  three  thoufand  Eggs  within  the  fhort 
Time  that  it  remains  under  the  Infpection  of  the 
Eye  by  the  Microfcope.  Even  the  Liver  has  been 
obferved  to  be  thus  eat  up  by  Infe6ls  in  the  mod; 
voracious  of  Animals  the  Lion.  But  in  the  Oxen- 
kind,  after  refting  the  whole  Winter,  all  the  bilia¬ 
ry  Paflages  are  lined  with  a  ftoney  Cruft;  for  the 
Bile  being  one  of  the  moft  vifcid  of  the  animal 
Juices,  is  fcarcely  moved  of  itfelf,  unlefs  urged 
forward  by  the  Efficacy  of  Refpiration  *,  and  there¬ 
fore  by  the  Winter’s  Reft,  it  concretes  or  conden- 
fes  into  a  folid  friable  Mafs.  There  are  in  fhort 
two  Vifcera,  on  which  almoft  all  chronical  Difea- 
fes  depend,  namely,  the  Lungs,  from  whence  a 
Tabes  and  its  various  Confequences  ;  and  the  Li¬ 
ver,  from  whence  the  innumerable  Train  of  flow 
or  chronic  Diforders. 

11  The  Spleen,  as  we  obferved  before,  is  to  pre¬ 
pare  the  Blood  fo  as  to  be  very  dilute  and  fluid, 
in  fome  meafure  to  correCt  the  flow  Motion  of  it 
through  the  Vena  Pome  in  the  Liver. 

12  Thus  any  one  of  thefe  Vifcera  being  obftruCt- 
ed,  the  reft  partake  of  theDiforder  :  from  whence 
it  is  that  a  Diforder  in  thefe  Parts  has  by  the  An¬ 
cients  been  called  of  the  hypocondria,  or  hypo- 
chondrical,  in  relation  to  all  the  Parts  feated  im¬ 
mediately  below  the  falfe  Ribs,  without  any  Di- 
ftinCtion  of  the  Liver,  Spleen,  &c. 

n  The  Matter  of  the  Bile  is  neither  an  alcaline 
fixed  or  volatile  Salt,  but  an  Oil  attenuated  with 
a  fmall  Quantity  of  Salt,  fo  as  to  refemble  a  kind 
of  Soap  ;  which  is  extremely  bitter  in  the  Gall¬ 
bladder,  but  very  thin  and  not  bitter  in  the  Liver  ; 
fo  that  from  a  Conjunction  of  the  cyftic  and  he- 
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patic  Bile  a  very  powerful  animal  Soap  is  formed 
(§.98,  and  99.) 

14  This  Peculiarity  of  the  Circulation  feems  not 
to  have  been  fufficiently  confidered  by  any  one. 
A  Circumftance  which  put  me  upon  framing  a 
new  Hypodiefis,  was  the  Infpedtion  of  the  Body 
of  an  Officer  in  the  Army,  who  had  gone  through 
all  the  Degrees  of  the  yellow,  green,  and  black 
Jauudice,  accompanied  alfo  with  a  bilious  Ca¬ 
chexy,  and  at  length,  a  Dropfy  of  the  Abdomen 
and  lower  Extremities.  Leave  was  with  fome 
Difficulty  obtained  by  the  Phyfician,  who  had  di¬ 
ligently  attended  the  Difeafe,  to  examine  into  the 
State  of  the  deceafed  Body.  Upon  opening  the 
Abdomen,  the  Liver  appeared  fcarce  equal  to  a 
Hand’s  Breadth,  and  about  the  fame  Thicknefs, 
but  as  tough  as  Leather  itfelf,  while  the  Spleen 
was  twelve  times  as  large  as  is  ufual  in  a  healthy 
Body.  I  ufed  my  utmoft  Attention  to  enquire  in¬ 
to  the  bottom  of  this  Matter,  and  at  lad  perceived 
that  the  Liver  being  obftrudled,  the  Blood  there¬ 
fore  ftagnated,  and  was  colledted  in  the  Veins 
which  lead  to  the  Sinus  of  the  Porta,  until  at 
length  vomiting  and  convulfive  Motions  occafioned 
the  Blood  to  alter  its  Courfe,  and  to  pafs  in  a  con¬ 
trary  Direction  through  the  correfponding  Arteries 
into  the  Aorta  itfelf.  Nor  does  this  retrograde 
Courfe  of  the  Blood  feem  improbable,  if  we  con- 
fider  that  there  are  no  Valves  to  refill  its  Return, 
except  in  the  Vafa  brevia  :  but  in  the  mean  time  it 
is  evident  from  Hydraulics,  tha  if  a  greater  Pref- 
fure  or  Refiftance  be  made  upon  the  Liver  than 
at  the  Extremities  of  the  Arteries,  the  Blood  will 
then  return  into  the  Arteries,  inftead  of  flowing 
towards  the  Liver.  Upon  defiring  my  Friend 
Ruyfcb  to  make  the  Experiment,  he  anfwered,  that 
his  Jnje&ion  returned  from  the  mefenteric  Veins  in¬ 
to 
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to  the  Arteries  ;  but  that  upon  tying  the  mefenteric 
Veins  at  the  Liver,  Wind  being  inflated  found  a 
Paflage  through  the  Arteries  into  the  Cava.  One 
may  eaflly  conceive  what  miferable  Diforders  mu  ft 
arife  from  fuch  a  Perverfion  of  the  Blood’s  Courfe. 

15  This  Sinus  has  (till  a  greater  Refemblance  to 
the  Heart  in  a  Foetus,  who  whilft  living  in  the 
Mothers  Womb,  receives  all  the  Blood  which  is 
brought  by  the  umbilical  Veins  into  the  Sinus  of 
the  Vena  Portse,  from  whence  it  pafles  by  a  fhort 
Courfe  into  the  Cava  and  Heart.  But  in  Adults 
all  the  Blood  is  not  indeed  derived  into  the  Porta, 
but  only  that  Part  of  it  which  has  been  fent  through 
the  Vifcera  of  the  Abdomen.  In  fa6t  the  Structure 
of  the  Sinus  of  the  Vena  Ports  is  like  that  of  the 
Heart :  for  it  appears  from  the  Obfervations  of 
Malpighi ,  that  the  Heart  which  firft  appears  in  the 
Chick,  is  no  more  at  the  Beginning  than  a  Vein 
varioufly  inflected,  round  which  a  Mufcle  after¬ 
wards  grows ;  but  what  elfe  is  the  Sinus  of  the 
Vena  Portae  than  a  Vein  encompaflfed  with  a  Muf¬ 
cle  ?  The  true  Ufe  of  the  Heart  is  to  receive  all 
the  Blood  from  the  Veins  and  propel  it  into  the 
Arteries,  that  the  feveral  Secretions  may  be  duly 
made  from  it  in  the  feveral  Parts  where  thofe  Ar¬ 
teries  terminate.  But  the  fame  is  the  A6tion  of 
the  Sinus  of  the  Vena  Portae  in  Adults,  with  ref- 
pe£t  to  the  chylificative  Organs.  For  to  the  Liver 
comes  all  the  Blood  of  the  Stomach,  Inteftines, 
Omentum  and  Spleen  *,  and  the  fame  Blood  is  pro¬ 
pelled  from  the  Sinus  of  the  Vena  Portae  into  its 
arterial  or  converging  Branches,  diftributed  through 
the  Liver,  where  the  Bile  is  feparated  from  this 
Blood,  But  the  Parallel  runs  even  further,  for  as 
the  Heart  has  a  fubfldiary  Organ  of  its  own,  to  at¬ 
tenuate  the  Blood,  namely,  the  Lungs  *,  fo  the  Li¬ 
ver  is  provided  with  a  Vifcus  dellined  to  the  fame 
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Office,  namely,  the  Spleen.  No  Objection  can  be 
therefore  made  to  our  calling  the  Sinus  of  die  Vena 
Portae  a  kind  of  Heart  in  the  Abdomen  for  the 
Preparation  of  the  Chyle. 

16  Among  1  thoufand  Cures  of  acute  Difeafes, 
there  is  hardly  one  perfedt  Cure  to  be  alledged, 
either  of  a  Dropfy,  Jaundice  or  lplenetic  Diforder  ; 
and  even  among  a  hundred  chronical  Difeafes,  there 
is  hardly  one  whofe  principal  Seat  or  Caufe  is  not 
in  the  Liver.  For  the  Medicines  which  are  defti- 
ned  to  open  Obftrudtions  of  the  Liver,  are  obliged 
to  take  a  very  long  and  round-about  Courfe  through 
the  ladleal  Veffelsto  the  Heart,  from  thence  through 
the  fmall  Arteries  of  the  Inteftines  and  other  Vif- 
cera  ;  and  from  thefe  Arteries  again  into  the  me- 
fenteric  and  other  Veins  leading  to  the  Sinus  of  the 
Porta  in  the  Liver  :  and  therefore  we  cannot  won¬ 
der  that  there  are  fo  few  Medicines  as  yet  found  ca¬ 
pable  of  retaining  their  Nature  and  Adtion  through 
fo  long  and  winding  a  Paffage.  Befides  this  we 
may  add  that  the  Powers  of  Nature,  which  form 
Crifes  in  other  Parts  of  die  Body,  do  not  in  this 
Part  afford  any  Affiftance  to  the  Phyfician  ;  for  the 
Force  of  the  Heart  is  no  where  more  weak  and  di- 
ftant,  and  the  Blood  has  not  here  that  Adtion  of  the 
Arteries  by  which  its  impervious  Matter  may  be 
fo  attenuated  as  to  pafs  off  in  a  critical  Difcharge, 
as  it  fometimes  does,  for  inftance,  by  fpitting  in  a 
Pleurify  *,  but  the  Humours  being  here  thick  or 
vifcid  and  carried  with  a  very  flow  Motion,  are 
notwithstanding  all  Nature’s  Precautions  to  the 
contrary,  much  inclined  to  form  incorrigible  Ob- 
llrudtions.  The  only  Relief  that  can  be  expedted 
in  thefe  Cafes  muft  refult  from  th,e  exciting  of  a 
flight  Fever,  at  the  fame  time  ufing  diluent  and 
attenuating  Medicines,  which  being  partly  abforbed 
by  die  mefenteric  Veins,  a  fmall  Portion  of  them 
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may  pafs  immediately  to  the  Liver,  without  firft 
pervading  the  Heart.  Of  this  Nature  are  the 
Whey  of  Milk,  Decodlions  of  Grafs-roots,  pur¬ 
ging  Waters  drank  plentifully,  &c.  which  if  ac¬ 
companied  with  riding  in  a  Chair,  are  altnoft  a 
fpecific  Cure  for  Obflrudtions  of  the  Liver.  Hip¬ 
pocrates  cured  his  hypochondriacal  Patients  only  with 
Mead.  Hence  the  Method  of  treating  hypochon¬ 
driacal  Diforders  with  the  Bark,  is  not  fo  agreea¬ 
ble  to  Nature,  inafmuch  as  it  is  an  Aftringent, 
and  fuppreflfes  the  flight  Fever,  by  which  only  we 
can  hope  for  a  Refolution  of  the  obftrudting  Matter 
in  the  Veflfels  of  the  Liver. 

17  The  Ancients  being  ignorant  of  the  Ja6teal 
Veflfels,  therefore  fuppofed  that  the  Chyle  was 
drank  up  in  the  Inteftines  by  the  mefenteric  Veins, 
and  by  them  conveyed  to  the  Liver  *,  which  Vif- 
cus  appearing  above  all  others  like  Blood,  changed 
the  Chyle  into  that  Humour,  fmce  they  could  find 
none  of  the  Chyle  in  the  Vena  Cava  *  therefore 
that  the  Chyle  being  converted  into  Blood  in  the 
Liver,  was  carried  from  thence  by  the  Vena  Cava 
to  be  diftributed  throughout  the  whole  Body,  the 
Liver  being  the  common  Origin  of  all  the  Veins. 
Bur,  1.  The  mefenteric  Veins  do  not  abforb  the 
white  and  nutritious  Part  of  the  Chyle,  flnce  that 
milky  Juice  is  conveyed  by  the  Ladteals  to  a  Part 
very  diftant  from  the  Liver.  And,  2.  There  is 
no  Power  in  the  Liver  by  which  it  can  immedi¬ 
ately  convert  the  Chyle  into  Blood  *,  infomuch  that 
if  Sanguification  itfelf  is  deftroyed,  the  Liver  will 
be  alfo  fpoiled,  or  at  leaft  afflidted  a  long  time 
with  chronical  Diforders :  whence  it  follows  that 
the  Liver  is  only  a  chylificative  Organ,  and  that 
its  Office  is  to  prepare  the  Bile. 

18  The  Spleen,  Omentum,  Mefentery,  twofold 
arterial  Adtion,  and  twofold  venal  Mixture,  all 
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concur  to  prepare  this  one  Liquor.  The  Semen 
has  alfo  a  long  Courfe  for  its  Preparation,  and 
paffes  through  other  fmaller  Arteries,  where  the 
ieminal  Arteries  change  into  the  Beginning  of  the 
fpermatic  Dudts  *,  while  other  VefTels,  like  Arte¬ 
ries,  form  the  convoluted  VefTels  of  the  Epididy¬ 
mis  terminating  in  the  Dudhls  Higmori.  But  this 
Analogy  is  fo mething  more  remote  from  the  Ar¬ 
teries. 

19  The  Chyle,  as  yet  a  foreign  Juice,  is  fo  vif- 
cid  when  it  firft  approaches  the  Mouths  of  the  lacte¬ 
al  Veins,  that  it  would  not  be  capable  of  being  ab- 
forbed,  unlefs  the  Bile  which  there  mixes  with 
it,  render’d  it  more  fluid,  dilute,  and  more  nearly 
approaching  the  Nature  of  animal  Juices.  But 
this  Adlion  of  the  Bile  muff  be  very  confiderable, 
to  produce  fuch  Effedls  after  it  has  been  fo  much 
diluted  and  difcharged  from  its  proper  Receptacle. 
But  that  the  Bile  is  the  mod  exalted  in  Nature 
among  the  animal  Juices,  is  demonftrated  from  its 
Caufes,  fince  it  fuffers  more  from  the  Adlion  of 
the  vital  Powers,  than  any  other  Humour  in  the 
whole  Body  :  for  the  Elaboration  of  all  the  Hu¬ 
mours  is  reducible  to  the  Adtion  or  contradfing 
Force  of  the  Solids,  and  the  Mixture  or  Addition 
of  other  Juices,  which  are  already  of  our  own  Na¬ 
ture.  The  firft  of  thefe  Adlions  is  communicated 
to  the  Humours  in  the  Arteries,  and  the  latter  in 
the  Veins :  but  the  Bile  has  been  twice  arterial  and 
twice  venal,  as  we  before  demonftrated. 

a0  An  Excrement  is  fomething  caft  out  of  the 
healthy  Body  by  the  vital  Powers,  fo  that  it  never 
afterwards  mixes  again  with  the  circulating  Hu¬ 
mours  :  but  the  Bile  is  not  difcharged  out  of  the 
Body,  fince  it  mixes  with  one  of  the  moft  ufeful 
Juices  the  Chyle,  in  the  Formation  of  which  it  has 
fo  great  an  Efficacy,  that  the  whole  Bufinefs  of 
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Chylification  ceafes  immediately,  if  the  Bile  is  not 
mixed  as  ufual.  This  was  firft  demonftrated  by 
Belmont,  (as  we  obferved  in  §.  102.)  In  the  moft 
voracious  Animals  and  gluttonous  Men,  (fuch  as 
was  the  Waterman  or  Gaily  rower  of  Vefalius ,) 
(1.)  the  Bile  pours  itfelf  either  into  the  Pylorus,  or 
into  the  Stomach  itfelf.  The  Ancients  had  fome 
Notion  of  this  thing,  fince  they  tell  us  that  thofe 
who  have  a  rifing  of  bitter  Bile  in  their  Throat 
are  extremely  hungry.  (2.)  But  in  moft  People, 
and  in  brute  Animals,  the  Bile  difcharges  itfelf  in¬ 
to  that  Part  of  the  Inteftines,  where  the  la&eaL 
Vefiels  begin  to  arife.  (3J  In  the  moft  voracious 
Fifh,  who  digeft  their  Food  without  Heat  or  Ma- 
ftication,  the  Liver  extends  itfelf  for  a  long  way, 
together  with  the  inteftinal  Tube,  and  the  Bile  is 
difcharged  in  thefe  Animals  into  the  Inteftines  at  a 
confiderable  Diftance  from  the  Stomach.  But  in 
no  Animal  is  the  Bile  difcharged  into  the  Redhim, 
which  yet  would  have  been  the  moft  proper  Re¬ 
ceptacle,  if  the  Bile  was  an  Excrement. 

51  Not  that  the  Chyle  itfelf  is  perfefted  by  this 
Humour,  but  that  the  Liver  prepares  the  fame 
Humour  for  giving  the  Chyle  fuch  a  Difpofition, 
as  may  enable  it  to  pafs  through  all  the  fmall  Vef- 
fels,  and  through  the  narrow  Extremities  of  the 
pulmonary  and  other  Arteries,  without  injuring  the 
Health  of  the  Animal.  Milk  and  Chyle  very  ea- 
fily  turn  to  Curds  and  Whey  •,  to  prevent  which, 
the  Country  People  know  how,  namely,  by  add¬ 
ing  of  Sugar,  Soap,  Bile,  &c.  For  when  thefe 
are  mixed,  no  Cheefe  can  be  made  from  the  Milk. 
This  then  is  the  Ufe  of  the  Bile  with  refpedl  to  the 
Chyle,  namely,  to  render  it  a  fmooth,  uniform 
Juice,  and  prevent  its  Parts  from  feparating  or 
curdling,  fo  as  to  be  afterwards  impervious  in  the 
Veffefa. 
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Of  the  AEiion  of  the  K  i  d  n  e  y  s, 

I 

§.  3  51.T  T  AVING  already  treated  fuffici- 
J~Jl  cntly  concerning  the  Pancreas, 
Mefentery,  Stomach,  Inteftines,  &c.  fubfer- 
vient  to  Chylification,  the  Order  of  the  Parts 
requires  of  us  next  to  explain  the  Adtion  of 
the  Kidneys. 

§.  352.  The  Kidneys  1  are  fo  fituated  and 
connected,  that  the  Motions  2  of  the  adjacent 
Parts  promote  the  Secretion  and  Excretion  of 
the  Urine,  and  this  more  efpecially  in  the  right 
Kidney ;  but  both  of  them  are  defended  under  3 
the  Membrane  of  the  Peritonaeum,  and  by  the 
hard  Fat  4  with  which  they  are  inverted. 
They  receive  Glands  faften’d  at  their  top,  in¬ 
clined  a  little  towards  their  Excavation,  which 
is  almort  conjlantly  5  the  Situation  of  thefe 
Glands  ;  though  fometimes  being  removed 
from  the  Surface  of  the  Kidneys,  they  adhere 
firmly  to  the  Diaphragm,  being  hardly  ever  of 
the  fame  Form  in  two  different  People,  nor 
of  the  fame  Magnitude  ,  but  they  are  depref* 
fed,  or  of  a  flat  Figure  like  a  little  Placenta, 
and  furnithed  with  Arteries  and  Veins,  varyr 
ing  in  their  Origin  and  Diftribution.  The 
Kidneys  are  next  furniihed  from  the  defcend- 
ing  Aorta,  each  with  a  conjiderable  6  Branch, 
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or  fometimes  with  more  Branches  than  one  ; 
from  which  Arteries  the  Kidneys  again  receive 
another  Tunic,  and  dividing  themfelves  into 
four,  five,  or  more  Branches,  and  thefe  again 
into  much  fmaller  Arteries,  they  at  laft  difap- 
pear  in  very  thin  Circles  or  Arches  diftributed 
throughout  the  whole  Subftance  of  the  Kid¬ 
neys.  Thefe  laft  Branches  of  the  Arteries  run¬ 
ning  in  a  vermicular  Courfe,  mutually  uniting 
with  each  other,  and  feparating  again,  feem 
to  conftitute,  as  it  were,  Heaps  7  or  Glands , 
But  from  the  Extremities  of  thefe  Arteries  the 
reduftory  fmall  Veins  feem  to  arife,  which  gra¬ 
dually  unite  8  into  larger,  terminating  at  length 
in  four  or  five  confiderable  Branches,  which 
end  in  one  or  more  Veins  called  the  Emul- 
gents ;  and  at  the  fame  time  lateral  Dudts  alfo 
arife  from  thofe  Extremities  of  the  Arteries* 
which  being  almoft  pellucid,  receive  and  con¬ 
vey  the  Urine  feparated  from  the  fmall  Arterio- 
Ix ;  and  uniting  together,  they  form  many 
pyramidal  Bodies,  having  feveral  Angles,  which 
at  length  terminate  ufually  in  twelve  membra¬ 
nous  Bodies  called  Papilla  9,  into  which  ma¬ 
ny  of  the  renal  Tubes  collected  together  open 
obliquely  on  all  Sides,  as  well  from  within  as 
without. 

*  All  fanguineous  Animals  are  found  to  be  fur- 
nifhed  with  Kidneys.  And  although  there  are 
fome  who  imagine  that  Birds  are  deftitute  of  Kid¬ 
neys,  becaufe  they  have  no  Urethra  *,  yet  it  is  cer¬ 
tain  that  all  feathered  Animals  have  Kidneys,  and 
feparate  as  well  as  difcharge  Urine :  But  then  in 
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Fowls  there  is  no  particular  Pafiage  for  the  Dif- 
charge  of  the  Urine  ;  but  the  Ureters  are  inferted 
into  the  Anus,  which  the  Ancients  properly  enough 
denominated  Uropygium  (ex  urlna  &  natibus ) ,  fo 
that  the  Urine  is  evacuated  in  feathered  Animals 
together  with  the  inteftinal  Faeces.  Hence  it  is 
that  many  Animals  of  the  Bird-kind  difcharge  their 
Fseces  in  a  fluid  Form,  as  we  frequently  fee  in 
Hens  ;  but  when  they  fit  upon  their  Eggs,  they 
do  not  difcharge  the  drier  Faeces  for  a  confiderable- 
time,  untill  they  have  been  firfl:  foftened  by  the  af¬ 
fluent  Urine.  The  Dung  of  Storks  is  white  and 
fluid. 

*  I  have  frequently  obferved  in  opening  living 
Dogs,  that  the  Kidneys  defcend  at  the  time  of  In- 
fpiration,  and  rife  up  again  at  the  time  of  Expira¬ 
tion.  And  in  living  Animals  who  are  not  open¬ 
ed,  they  readily  receive  a  Prefiure  from  the  cir¬ 
cumjacent  Parts,  though  not  fo  confiderable  as  the 
Spleen.  Befides  this,  they  alfo  receive  a  confide¬ 
rable  Motion  from  the  Mufcles  of  the  Loins  upon 
which  they  are  incumbent,  infomuch  that  Stones 
are  feldom  formed  in  the  Kidneys,  except  in  thofe 
who  have  a  long  time  negledted  the  proper  Exer- 
cifes  of  Body.  All  the  Caufes  which  we  have  be¬ 
fore  enumerated,  were  necefiary  to  move  the  Kid¬ 
neys  to  forward  the  Urine  from  the  Pelvis  into  the 
Ureter,  that  is,  from  a  larger  to  a  fmaller  Canal  ; 
and  therefore  when  thefe  Motions  are  not  commu¬ 
nicated  for  want  of  the  Exercife  of  Body,  the  Urine 
ftagnates  and  forms  Calculi.  It  is  alfo  remarkable, 
that  Brutes  do  not  make  Water  freely  after  the  Ab¬ 
domen  has  been  opened.  But  the  right  Kidney  is 
moved  more  than  the  left,  which  is  generally  a  lit¬ 
tle  higher  than  the  right ;  and  therefore  Calculi  are 
more  feldom  found  in  the  right  than  in  the  left  Kid¬ 
ney.  Add  to  this,  that  the  Stomach  being  diftend- 
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ed,  may  alfo  comprefs  the  left  Kidney,  fo  that  it 
cannot  be  moved  to  evacuate  its  Contents,  which  in 
this  Vifcus  is  not  promoted  by  any  mufcular  Force 
of  their  own. 

3  The  Kidneys  are  not  truly  contained  in  the 
Cavity  of  the  Abdomen,  nor  are  the  emuJgent 
Arteries  or  Veins  together  with  the  Aorta  and 
Vena  Cava  ;  for  all  thefe  are  only  covered  before 
by  the  Peritonaeum,  as  they  are  incumbent  on  the 
Loins.  So  that  the  Blood  which  is  at  any  time 
extravafated  from  the  Kidneys,  does  not  flow  into 
the  Cavity  of  the  Abdomen,  as  fome  have  imagi¬ 
ned,  but  betwixt  the  Loins  and  the  Peritonaeum 
into  the  cellular  membrane.  Even  if  the  Kidneys 
are  fuppurated,  an  Empyema  of  the  Abdomen 
does  not  thence  follow,  but  the  Loins  only  fuffer  ; 
infomuch  that  fometimes  a  very  large  Abfcefs 
fhews  itfelf  in  the  Back,  which  fometime  break¬ 
ing  either  fpontaneoufly,  or  by  the  Afliftance  of  a 
Surgeon,  there  is  a  ready  Paflage  for  a  Catheter  to 
pafs  into  the  Pelvis  of  the  Kidney  itfelf,  in  fuch  a 
manner,  that  the  Urine  has  been  fometimes  dif- 
charged  through  the  Back  by  a  grooved  Probe  or 
Director.  Nephrotomy,  or  an  Incifion  has  been 
made  upon  the  Kidney  through  the  Back  in  fome 
Cafes  ;  and  this  bold  Operation  was  performed  by 
Marchetti  upon  the  Englijh  Ambaflador. 

4  The  Kidneys  are  lined  with  Fat  only  on  their 
external  Surface,  but  have  not  the  leaft  Fat  on  the 
Infide  *  from  whence  we  have  a  Saying,  that  the 
Kidneys,  like  covetous  Men,  are  lean  in  the  midft 
of  Fatnefs.  The  Kidney  feems  to  be  thus  invert¬ 
ed  with  Fat,  to  qualify  the  Acrimony  and  putrid 
Quality  of  the  Urine,  as  well  as  to  obtund  the  al- 
caline  Salts,  that  they  might  not  prey  upon  the 
Fabrick  of  the  Gland  itfelf,  as  Malpighi  well  ob- 
(erves.  But  this  foft  Fat  gives  way  to  the  Kidney* 

when- 
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whenever  it  is  diftended  by  too  violent  Motion  of 
the  Blood.  But  this  Fat  is  naturally  of  a  drier  and 
harder  Confidence  than  that  in  other  Parts  of  the 
Body  ;  and  therefore  when  it  abounds  in  too  great 
a  Quantity,  it  may  fo  comprefs  the  Kidney,  as  to 
retain  the  grofs  Parts  of  the  Urine,  while  the  more 
fluid  are  difcharged,  whence  a  Calculus  may  fol¬ 
low.  And  if  in  opening  a  dead  Body  there  ap¬ 
pears  much  Fat  upon  the  Kidneys,  one  may  be 
aflured  that  "the  Perfon  was  inclined  to  the  Gra¬ 
vel. 

5  Euftachius  was  the  Difcoverer  of  thefe  Glands, 
the  various  Conditions  of  which  he  has  well  ex- 
prefled  in  his  Tables,  in  the  manner  as  they  mod 
frequently  apipear  upon  the  Kidneys,  infomuch 
that  they  are  fcarce  alike  in  the  Kidneys  of  two 
different  People  ;  but  yet  he  has  never  omitted 
thefe  Glands,  only  placed  them  fometimes  nearer, 
and  fometimes  at  a  greater  Diftance  from  the  Kid¬ 
neys,  varying  both  their  Figure  and  Situation. 
The  Conftancy  of  Nature  in  fupplying  the  Kid¬ 
neys  always  with  thefe  Glands,  feems  to  argue 
that  they  have  fome  Ufe  towards  the  regular  Se¬ 
cretion  of  the  Urine  ;  and  perhaps  they  may  be  to 
feparate  a  kind  of  Liquor,  or  prepare  the  Blood, 
as  in  the  Spleen,  which  by  mixing  with  the  venal 
Blood  of  the  Emulgents,  may  fupply  that  Defedl 
of  Fluidity,  which  arifes  in  it  from  the  Separation 
of  its  watry  Parts.  They  very  ftri&ly  cohere 
with  the  Diaphragm,  in  fuch  a  manner  that  they 
xan  hardly  ever  be  at  reft  ;  and  therefore  we  never 
find  any  ftony  Concretions  in  thefe  Glands.  They 
have  Arteries  and  Veins  peculiar  to  themfelves. 

6  Large  enough  to  receive  one’s  Finger  ;  info- 
much  that  hardly  any  other  Vifcus  has  Arteries  fo 
large.  And  from  this  Largenefs  of  the  renal  Ar¬ 
teries  we  may  judge  of  the  vaft  Quantity  of  Hu¬ 
mours* 
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mours,  which  perpetually  circulate  in  a  given  time 
through  this  no  fuch  very  large  Vifcus.  Thefe 
Arteries  immediately  depofit  their  external  Tunic, 
as  in  the  Brain,  as  foon  as  they  enter  the  Kidney, 
which  ferves  to  compofe  the  external  Tunic  of  the 
Vifcus. 

7  The  Artery  which  goes  to  the  Kidney,  imme¬ 
diately  divides  itfelf  into  many  Branches,  which 
have  a  different  Appearance  in  their  Difpofition 
from  thofe  in  any  other  Part  of  the  Body.  For  all 
the  Arteries  are  extended  to  the  convex  Surface  of 
the  Kidney,  where  their  fmall  Extremities  are  in¬ 
hered  in  and  out  in  a  ferpentine  Courfe.  Through 
thefe  ferpentine  Branches  neither  Lymph,  Milk, 
nor  Chyle  are  fuffer’d  to  pafs  into  the  uriniferous 
DuCts,  at  leaft  in  a  healthy  State,  nor  is  there  any 
Part  of  the  Body  in  which  fo  large  Arteries  fo  fud- 
denly  diminifh  into  the  fmalleft  Branches  ,  for  the 
Arteriolse,  which  arife  from  the  larger  Circles  or 
Arches,  are  not  at  all  thicker  than  a  Hair  of  one’s 
Head. 

8  For  many  DuCfs,  perhaps  a  thoufand,  lie  clofe 
to  each  other  and  open  their  Extremities  through 
the  whole  Surface  of  each  Papilla,  which  difcharge 
the  Urine  through  open  Pores  into  the  Pelvis* 
But  that  the  Urine  might  not  return  out  of  the 
Pelvis  into  the  Papillae,  they  are  each  of  them 
armed  with  a  kind  of  Membrane  or  Valve,  which 
fecludes  the  Mouths  of  the  DuCts  fo  as  to  permit 
the  Urine  to  flow  into  the  Pelvis,  but  prevent  its 
Return.  Through  thefe  Orifices  the  ceraceous  In¬ 
jection  of  Ruyjch  being  artfully  impelled,  makes 
its  way  even  into  the  Pelvis  of  the  Kidney  from 
the  Arteries.  Thefe  Tubuli  or  DuCls,  which  bear 
the  Name  Bellini ,  were  fo  called  from  his  dif~ 
covering  them  before  the  Tables  of  Eufiachius  were 

found. 


94  Action  of  the  Kidneys.  §352. 

found,  in  which  they  had  been  reprefented  above 
one  hundred  and  thirty  Years  before. 

9  Namely,  every  particular  Branch  goes  to  a 
particular  Part  of  each  Kidney,  almoft  in  the  man¬ 
ner  of  a  diftindt  Gland,  as  well  in  the  human  Body 
as  in  other  brute  Animals,  though  it  is  ufually  re¬ 
prefented  otherwife.  Euftachius  has  demonftrated 
this  conglomerate  Structure  of  the  Kidneys  in  the 
Bear  and  Tortoife  ;  for  in  thefe  Animals  the  Kid¬ 
neys  appear  compofed  of  an  AfTemblage  of  many 
angled  Glands,  feparated  from  each  other  ;  each  of 
which  have  an  Artery  and  Vein/ with  a  diftindt 
Pelvis :  all  which  Pelves  meet  together  in  one.  In 
the  Pledgehog  the  Kidney  is  compofed,  as  it  were, 
of  a  Heap  of  Glands  like  a  Bunch  of  Grapes ;  and 
in  the  human  Foetus  the  Kidneys  are  divided  into 
<liftindt  Portions  by  the  Fat ;  but  afterwards  thefe 
Portions  unite  into  one  larger  Kidney,  as  hath  been 
demonftrated  by  Euftachius ,  and  fince  confirmed  by 
Ruyfch,  fothat  in  adult  People  the  Portions,  which 
were  before  diftindt,  unite  into  one  uniform  Body, 
whereas  in  Oxen  they  remain  diftindt  as  long  as 
the  Animal  lives.  But  though  the  diftindt  Porti¬ 
ons  thus  unite  into  one  uniform  Body,  yet  there 
remains  fome  of  the  Footfteps  of  their  Divifions  ; 
and  there  are  as  many  diftindt  Papillae,  or  pyra¬ 
midal  Bodies,  as  the  Kidney  was  before  divided 
into  diftindt  Portions,  ufually  about  twelve.  But 
the  Caufe  of  this  Alteration  feems  to  be  the  Prefiure 
of  the  Arteries,  compadting  the  dividing  Portions 
together.  Suppofe  twelve  hollow  Balls  of  Wax 
were  to  be  affembled  together,  with  each  a  diftindt 
Tube  or  Stalk,  they  might  by  any  external  Force 
be  urged  together  into  one  continued  Mafs  *,  but 
then  the  Bodies  which  were  before  globular  will 
become  hexagonal,  and  touch  each  other  in  plain 
Surfaces  >  but  internally  their  Dudts  will  terminate 
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in  a  Point,  fo  as  to  form  a  pyramidal  Body,  like 
unto  thofe  which  are  called  the  Corpora  Pyramida - 
Via  by  Malpighi  and  Bellini ;  and  thus  the  feveral 
Portions  will  be  combined  into  one  Kidney,  tho* 
each  of  them  remain  capable  of  performing  their 
diftind  Office.  But  the  Figure  of  thefe  pyramidal 
Bodies  refults  from  a  Combination  of  the  Artery, 
Vein  and  Dud  in  the  broader  Bafis,  at  length  ter¬ 
minating  only  in  a  fingle  Point,  or  a  folitary  uri- 
niferous  Dud,  forming  the  fmaller  Part  of  the  Py- 
ramid. 

§.  353.  In  the  Subftance  of  the  Kidneys 
there  are  alfo  found  fmall,  round,  hollow  Bo¬ 
dies  1 ,  inverted  on  all  Sides  with  the  fmallejl 
VeJJels 2,  furmifhed  with  fmall  Veins  and 
Nerves,  as  well  as  with  the  fmalleft  Arteries, 
and  are  continued  even  to  the  uriniferous 
Tubes :  all  which  is  confirmed  by  ftony  Con¬ 
cretions  and  other  Diforders  3  of  the  Kidneys, 
as  alfo  the  Appearance  of  them  in  Hedgehogs, 
Tortoifes,  and  in  the  human  Foetus.  Hence 
therefore  the  Urine  feems  to  be  feparated  two 
ways  in  the  Kidney,  namely,  by  a  glandular 
Apparatus  4,  and  by  the  more  fimple  vafcular 
Apparatus  of  Ruyjch  5  ;  and  this  is  alfo  con¬ 
formable  to  the  Courfe  of  Nature  in  other 
Parts,  as,  for  Inftance,  in  the  Liver  :  But  this 
laft  Apparatus  Ruyjch  imagines,  upon  the 
ftrideft  Enquiry,  not  to  be  Glands,  but  only 
Contortions,  or  Twirles  of  the  fmalleft  Arte¬ 
ries. 

*  Ruyjch  allows  that  there  are  certain  Bodies 
which  have  the  Appearance  of  Glands,  concern- 
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ing  which  he  has  often  changed  his  Opinion  about 
them  •,  but  at  length  he  determined,  from  the  gi¬ 
gantic  or  tall  Woman  whom  he  differed,  that  they  ^ 
were  refolvable  into  real  and  continuous  fmall  Vef- 
fels,  being  nothing  more  than  the  Extremities  of 
the  Arteries.  And  to  prove  this,  he  urges  a  very 
cogent  Argument,  namely,  that  Liquors  pafs  di¬ 
rectly  from  the  Arteries  into  the  urinary  Pelvis, 
without  forming  any  Knots  or  Detentions,  which 
would  certainly  appear,  if  there  was  any  interme¬ 
diate  Receptacle  betwixt  the  Extremity  of  the  Ar¬ 
tery,  and  the  Beginning  of  the  uriniferous  Dudt. 
But  this  Experiment  does  not  prove  that  there  are 
no  Glands  :  for  the  larger  VefTels  might  fo  conceal 
by  their  Diftention  the  intermediate  Follicles,  as 
totally  to  obfcure  them  in  his  Preparations. 

1  Malpighi  injected  Urine  mixed  with  Ink  into 
the  renal  Arteries,  which  filled  the  fmalleft  Arte¬ 
ries  difperfed  in  this  glandular  Apparatus,  and  all 
their  Follicles  were  likewife  diftended  with  the 
fame  Liquor. 

3  In  the  Body  of  a  Woman  difTeCted  by  Mal¬ 
pighi ,  the  Kidney  was  found  full  of  fpherical  fto- 
ny  Corpufcles,  which  difcharged  flony  Threads  in¬ 
to  the  Pelvis,  which  was  alfo  full  of  Calculi. 

4  By  which  glandular  Fabric,  a  fmall  Quantity 
of  Urine  feems  to  be  feparated  of  a  more  acrid  and 
grofs  Nature  than  that  diftilled  from  the  VefTels, 
which  is  more  watery  and  tinged  or  coloured  by 
the  other  :  And  that  Nature  fometimes  ufes  a  two¬ 
fold  Apparatus  for  the  Separation  of  a  Humour,  is 
evident,  for  Inflance,  in  the  Tefticle. 

5  By  this  fimple  or  direct  Courfe  the  Urine  is 

immediately  and  continually  diftilled,  at  lead  a 
greater  Part  of  it,  which  appears  thin,  watery, 
and  colourlefs :  nor  is  there  any  other  Way  by 
which  fuch  large  Quantities  of  Urine  are  fo  fpeedi- 
ly  evacuated  after  much  drinking.  §.  354. 
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§.  354.  Bat  there  is  ftill  another  Part  of  the 
renal  Artery,  whole  Office  is  to  fupport  the 
Warmth,  and  adminifter  the  nutritious  Mat¬ 
ter  neceffary  for  continuing  the  Lite  of  the 
Subftance  of  the  Kidney  itfelf ,  and  it  is  from 
the  Blood  of  this  Artery,  that  the  Lymph 
feems  to  be  feparated,  which  is  fo  plentifully 
returned  from  the  Kindney  to  the  Receptacle 
of  the  Chyle,  to  be  returned  into  the  common 
Circulation  \  which  Lymph  \%healthy  ovjound1 , 
and  not  excrementitious,  nor  has  it  any  Tafte 
of  the  Urine.  From  thefe  Arteries  alio  there 
are  doubtlefs  peculiar  Veins,  which  arife  cor- 
refponding  to  them,  to  return  the  fuperfluous 
Blood. 

1  Namely,  the  Lymph  which  is  redundant  over 
and  above  what  was  conveyed  by  the  lymphatic 
Arteries  for  the  Nutrition  of  the  Parts  ^  which  en- 
tring  pellucid  Veins,  paifes  towards  the  Heart, 
without  having  any  Communication  with  the  wa¬ 
tery  Parts  of  the  Urine.  It  is  indeed  commonly 
fuppofed  that  the  Kidneys  purge  the  Lymph  ;  but 
the  watery  Part  of  the  Urine  is  very  different  from 
the  ferous  or  lymphatic  Part  of  the  Blood,  which 
are  of  a  fweet  and  gelatinous  Nature,  concreting 
with  the  Heat  of  boiling  Water  like  unto  the 
White  of  an  Egg  (§.  123.)  ;  whereas  the  Urine  is 
a  Lixivium,  volatile,  and  very  acrid  (§.  380.) 

§•  355*  For  the  fmalleft  Veins  arifing  from 
the  ultimate  Extremities  of  the  renal  Arteries, 
(§.452.)  meeting  together  form  larger  Veins, 
whofe  Branches  divide  and  meet  in  the  fame 
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manner  with  the  Arteries  ;  and  at  length  ter¬ 
minating  in  an  uncertain  Number  of  Trunks, 
they  difcharge  the  Blood  remaining  after  the 
Secretion  into  fome  Part  of  the  Vena  Cava. 

As  for  the  Blood  which  returns  from  the  renal 
Glands,  that  is  difcharged  into  the  emulgent  Veins 
and  Cava  *,  which  was  necefiary,  as  the  Blood  of 
the  Kidney  has  been  in  a  great  meafure  deprived 
of  its  diluting  watery  Parts  *,  for  of  eight  Pounds 
of  Aliment,  near  two  are  difcharged  by  Urine  : 
and  therefore  the  Blood  of  the  emulgent  Veins  muft 
be  very  thick,  and  (land  in  need  of  fome  Means 
for  its  Dilution. 

§.  356.  Now  the  renal  Papillae  (§.  352.)  di- 
ftil  the  Urine  1  brought  by  the  uriniferous 
Duds  into  a  large  membranous  Cavity  called 
the  Pelvis,  furnilhed  with  a  foft  Fat  of  its  own ; 
in  which  Cavity  being  collected,  retarded  2, 
and  mixed,  it  is  drove  from  the  Pelvis  into  a 
narrower  Dud:  called  the  Ureter,  by  which 
the  Urine  is  at  length  conveyed  into  the  Blad¬ 
der. 

1  If  warm  Water  be  injected  into  the  emulgent 
Artery,  Part  of  that  Water  will  enter  into  the 
Veins,  and  return  to  the  Cava  ;  and  another  Part 
of  the  fame  Water  will  diftil  through  the  urinife¬ 
rous  Duds  and  Papillae  into  the  Pelvis  and  Ureter. 
But  if  the  Kidney  be  firfb  well  wafhed  clean  by  in- 
jeding  Water,  and  after  filling  the  Arteries  with 
a  fluid  ceraceous  Injedion,  you  then  expole  the 
whole  Kidney  to  macerate  or  putrify,  the  Tubuli 
Relliniani  will  then  be  found  turgid  with  the  In¬ 
jedion,  and  you  will  have  an  Opportunity  of  fee- 
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ing  that  every  Point  of  the  Papillae  detaches  a  lit¬ 
tle  Cylinder  of  Wax  into  the  Pelvis,  in  the  fame 
manner  as  the  Urine  was  conveyed  before.  Thefe 
Tubuli  therefore  arife  from  the  lateral  Extremities 
of  the  finalleft  Arteries,  and  diftil  the  Urine  which 
they  receive  into  the  common  Receptacle. 

a  This  Slownefs  of  the  Paflage  of  the  Urine  oc« 
cafions  the  frequent  Formation  of  Calculi  in  the 
Ureter  ;  nor  could  this  Inconvenience  be  avoided, 
fince  fuch  a  Receptacle  was  necefiary  to  be  made, 
as  might  forward  the  Motion  of  the  Urine  through 
the  Ureters,  and  in  a  manner  relax  the  Papillae 
like  a  continual  Bath,  left  if  they  fhould  be  dried 
up,  they  might  become  impervious. 

§.357.  Now  there  are  eleven  1  or  twelve 
membranous  Canals,  which  arife  from  the 
Circumference  of  the  Papillae  (§.356.)  which 
they  embrace,  and  receive  the  Urine  which 
diftils  from  them ;  and  at  length  paffing  into 
three  large  Branches,  they  unite  and  form  one 
large  Pelvis ;  which  Pelvis  2  terminates  in  a 
lingle,  thick  and  ftrong  membranous  Canal, 
replenifhed  with  Arteries  3,  Veins,  Nerves, 
and  lymphatic  Veffels  ;  alfo  furnifhed  with 
mufcular  Fibres  and  mucous  DuBs  4  for  lubri¬ 
cating  the  Sides.  This  Du 61,  which  is  called 
the  Ureter,  defcends  firft  direftly  downward, 
but  is  foon  after  infleBed  5  a  little  in  its  Courfe, 
which  is  always  under  6  the  Lamella  of  the 
Peritonaeum,  being  of  an  unequal  7  Diameter 
j  in  different  Parts,  till  at  length  it  is  inferted 
towards  the  Back  and  lower  Part  of  the  Blad¬ 
der,  at  about  the  Diftance  of  two  Fingers 
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Breadth  from  its  Neck,  and  as  far  from  each 
other :  but  they  here  enter  the  Bladder  by  pat- 
fing  firft  through  its  external  Coat,  and  run¬ 
ning  for  about  the  Length  of  a  fmall  Finger's 
Breadth  obliquely  betwixt  that  and  the  interi¬ 
or  Coat ;  it  then  enters  the  Cavity  of  the 
Bladder  by  thrufting  out  its  round  8  protuberant 
Fibres,  which  being  continued  downward, 
form  a  cylindrical  or  round  Body  of  fome 
Length,  by  which  the  Urine  is  prevented 
from  flowing  back  into  the  Ureter  when  the 
Bladder  is  full ;  at  which  time  its  Coats  being 
expanded,  the  opening  is  clofed,  and  a  free 
Paflfage  allowed  to  the  Urine  to  enter  into  the 
Bladder  9,  while  the  cylindrical  Body  and  ob¬ 
lique  lnfertion  of  the  Ureter  prevent  any  thing 
from  returning  out  of  the  Bladder,  even  though 
it  be  attempted  by  a  confiderable  Preffure. 

1  The  common  Number  is  twelve,  though  there 
are  fometimes  only  fix  or  eight,  as  Euftachius  re¬ 
prefen  ts  in  fome  of  the  Figures  of  his  Tables  *,  but 
this  is  feldom  obferved.  The  fame  Anatomift  has 
given  an  excellent  Figure,  where,  contrary  to  the 
common  Courfe  of  Nature,  there  are  twelve  di- 
ilindt  Branches:  for  the  Pelvis  ufually  divides  itfelf 
either  into  two  or  three  Trunks  ;  if  three,  each 
Trunk  correfponds  to  four  Papillae  *,  but  if  there 
are  four  Branches,  then  each  Branch  terminates  in 
three  Papillae. 

a  There  are  diflindt  Membranes  which  embrace 
each  of  the  Papillae,  which  Membranes  being  col- 
Jedfed  into  one  large  Sinus  form  the  Pelvis.  About 
the  Pelvis  there  is  difpofed  a  large  Quantity  of 
Fat  to  facilitate  the  Motion  of  its  Contents  ;  for 

when 
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when  that  Fat  is  con  fumed,  which  naturally  is  ab- 
forbed  and  conveyed  into  the  Cavities  of  the  Kid¬ 
ney,  it  occafions  fevere  Pains  and  other  Diforders. 

3  Hence  therefore  the  Ureter  may  fufler  all  thofe 
Diforders,  which  are  capable  of  invading  any 
other  vafcular  or  membranous  Part  of  the  Body  ; 
namely.  Inflammations,  Suppurations,  Scirrhofi- 
ties,  &c.  A  Knowledge  of  which  is  neceflary,  in 
order  for  us  to  difcover  the  Caufes  of  Difeafes  in 
thefe  Parts.  From  Inflammation  follows  a  Stri¬ 
cture  of  the  Ureter,  which  caufes  an  Ifchuria  or 
Supprefiion  of  Urine  without  any  Fault  in  the 
Bladder.  There  was  an  Englijh  Minifter  at  Am- 
flerdam ,  who  every  Month  was  afflicted  with  this 
Diforder,  which  gave  way  to  the  fame  Treatment 
which  is  neceflary  for  all  other  Inflammations  of 
the  Body,  namely,  Phlebotomy. 

4  Thefe  mucous  Drains  are  feated  in  the  cellular 
Membrane,  from  whence  that  Oil  comes  which  is 
often  difcharged  in  the  Urine  after  violent  Exerci- 
fes  of  Body  :  which  Contrivance  was  neceflary, 
that  the  fenfible  Membranes  of  the  Ureter,  lubri¬ 
cated  by  the  oily  Mucus,  might  not  be  corroded 
or  excited  to  Pain  by  the  Acrimony  of  the  Urine. 

5  From  this  Inflection  of  the  Ureter  it  is,  that 
the  Pain  ariflng  from  the  Gravel  is  firfl:  perceived 
in  the  Loins,  then  in  the  Sides,  and  gradually 
more  inward,  till  at  length  it  is  fevere  under  the 
Pubes  ;  then  vanifhes  for  a  time,  and  afterwards 
produces  a  Stranguary.  Namely,  the  firfl:  Pain  is 
in  the  Kidney,  the  next  in  each  of  the  Inflections 
of  the  Ureter,  till  the  Calculus  has  flipped  into  the 
Bladder,  and  then  the  Pain  ceafes. 

6  Where  the  Peritoneum  recedes  from  the  Loins, 
and  covers  the  Bladder,  there  the  U  reter  defcends 
into  this  large  Pelvis,  conflantly  terminating  in 
the  lower  lateral  and  pofterior  Part  of  its  Neck, 

H  3  l  Where- 
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7  Where-ever  the  Ureter  becomes  of  a  lefs  Dia¬ 
meter,  there  the  Stone  will  frequently  hefitate  and 
diftend  the  Canal  to  the  Thicknefs  of  an  Egg,  of 
which  we  have  an  Inftance  given  us  by  Nucke . 

8  Here  the  mufcular  Fibres  become  thicker  than 
in  other  Parts  of  the  Bladder,  as  Euftachius  has 
long  ago  reprefented,  and  as  De  Graaf  has  well 
defcribed,  inclining  towards  the  Neck  of  the  Blad¬ 
der.  Thefe  being  contracted  whenever  the  Blad¬ 
der  is  diilended  with  a  large  Quantity  of  Urine, 
clofe  up  the  Mouth  of  the  Ureter,  and  prevent 
any  of  the  Urine  from  returning  ;  and  this  they  do 
more  powerfully,  as  the  Bladder  is  more  diftend- 
ed.  For  there  is  not  any  Valve  at  the  Entrance  of 
the  Ureter,  as  hath  been  formerly  imagined  ;  but 
the  fimple  Mechanifm  here  defcribed  anfwers  that 
Intention,  fince  there  is  always  a  greater  Column 
preffing  upon  the  oblique  Canal  towards  the  Blad¬ 
der,  and  but  a  fmall  P refill  re  from  the  Bladder  ; 
and  therefore  the  Urine  is  eafily  excluded  from  re¬ 
turning  into  the  Ureter. 

9  The  Urine  now  enters  a  large  Receptacle,  and 
this  with  confiderable  Advantage  to  the  human 
Species,  who  being  defigned  for  a  fociable  Life 
and  various  Employments,  as  well  as  to  ftudy  and 
Meditation,  thus  avoid  the  Detriment  which  would 
have  enfued  from  a  perpetual  Difcharge  of  this 
Excrement.  But  then  with  this  Advantage  there 
follows  great  Danger  of  breeding  the  Stone,,  fince 
the  Urine  cannot  ftagnate  long  in  any  Part,  with¬ 
out  giving  an  Opportunity  to  fome  of  its  grolTeft 
Particles  to  be  depofited,  which  may  lay  the  Bafis 
of  a  future  Stone. 

§.  358.  The  Truth  of  all  this  Dodlrine  is 
demonitrated  by  the  Microfcope,  Injections  \ 

Liga- 
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Ligatures  2 ,  the  comparative  Anatomy  of 
thefe  Parts  in  Hedgehogs  3,  Dormice,  Tortoi- 
fes,  Bears,  Oxen,  Birds,  and  human  Foetus’s, 
as  alfo  the  Diffedion  of  human  Bodies,  who 
have  been  obnoxious  to  Difeafes  of  the  Kid¬ 
neys,  or  to  monftrous  and  preternatural  Dif- 
pofitions  of  them. 

1  Malpighi  injeded  the  emulgent  Artery  with 
Ink,  which  Liquor,  as  alfo  the  melted  ceraceous 
Injedion,  we  at  prefent  know  by  Experiment  will 
return  from  the  Artery  through  the  renal  Vein, 
and  alfo  into  the  Ureter.  If  the  emulgent  Vein  be 
firft  tied,  and  the  Kidney  fo  adapted  in  an  ex- 
haufted  Receiver,  that  only  its  Artery  can  com¬ 
municate  with  the  Atmofphere,  the  PrefTure  of  the 
Air  will  then  force  Water  through  the  immerged 
Artery  into  the  Ureter,  and  by  that  into  the  ex- 
haufted  Receiver,  JDrelincourt  having  tied  the 
Pelvis,  blowed  Air  into  the  Arteries,  which  pe¬ 
netrated  into  the  uriniferous  Duds. 

a  If  a  Ligature  be  made  upon  the  Ureter  in  a 
living  Animal,  nothing  will  pafs  into  the  Bladder, 
but  that  Part  of  the  Ureter  betwixt  the  Kidney 
and  the  Ligature  will  be  wonderfully  diftended  ; 
or  if  you  tie  the  emulgent  Artery,  there  will  be  al¬ 
fo  no  Urine  difcharged. 

3  I  include  the  Hedgehog  of  both  Kinds,  as 
well  the  Indian  called  the  Porcupine,  as  the  Euro¬ 
pean. ,  which  Animals  have  a  kind  of  Thorns  and 
Spikes  inflead  of  Hair  ;  but  even  the  Kidneys  ap¬ 
pear  ftill  more  evidently  compofed  of  an  Aflem- 
blage  of  diftind  Glands  than  in  thefe  Animals,  if 
we  examine  into  the  Tortoife. 

§.  359.  Hence  we  underfland  that  the  Se¬ 
paration  of  the  Urine  is  mechanically  per- 

H  4  formed 
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formed  by  the  Force  1  of  the  adjacent  Heart 
and  itrong  Arteries,  by  which  the  watery 
v  Blood  is  urged  through  the  innumerable  Turn¬ 
ings  and  Windings  of  the  Veffels,  by  whofe 
Rejiftance  2,  oppofite  Motions  and  Concuffi- 
ons,  an  intimate  Mixture  is  firft  made,  and  at 
length  the  more  aqueous  3  and  excrementitious 
Parts  are  feparated,  propelled  forward,  col¬ 
lected  and  difcharged  through  Dudts  a  little 
fmaller  than  the  Blood- veffels  themfelves. 

1  To  this  add  the  Force  of  Refpiration,  which 
promotes  the  Secretion  of  the  Urine  by  a  continu¬ 
al  Succuffion  of  the  Parts. 

a  The  many  Turnings,  Windings  or  Arches  and 
ferpentine  Courfes  of  the  fmalleft  Arteries,  and  the 
Affemblage  of  them  into  Heaps,  was  not  fo  pro¬ 
duced  but  for  feme  End,  namely,  to  prevent  the 
Paffage  of  thofe  Juices  which  ought  not  to  enter 
the  uriniferous  Tubes.  And  from  hence  it  is, 
with  the  Compaffnefs  of  the  Kidney,  that  only  the 
Urine  is  permitted  to  flow  through  the  fecretory 
Du6h,  while  the  Blood,  Serum,  Milk,  &c,  are 
retained.  But  fometimes  we  fee  that  all  of  them 
pafs  the  fame  way,  as  in  a  true  Diabetes,  but  then 
there  is  a  morbid  Relaxation  of  the  renal  Dudts. 

3  The  Blood  of  the  renal  Arteries  carries  all  the 
Humours  mix’d  together,  both  Lymph,  Chyle, 
the  abforbed  Vapours,  and  all  the  more  fubtle  Hu- 
'  mours,  without  depofiting  any  Part  *,  and  it  is 
therefore  replenifhed  with  the  Matter  of  Urine 
which  confifts  of  watery  Juices,  which  Juices  are 
more  fluid  than  either  the  Blood  itfelf,  its  Serum 
or  Mijk  *,  infomuch  that  if  there  are  any  Humours 
more  fluid  than  thofe  which  com  pole  the  Urine, 
they  mud  be  quite  invifible. 


§.  360, 
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360.  There  is  not  therefore  any  Occafion 
to  account  for  this  Secretion  by  fuppofmg  any 
attractive  \  emulfive  2,  or  the  like  Faculties 

in  the  Kidneys. 

* 

1  In  Ihort,  the  Nature  of  this  Secretion  confifts 
entirely  in  an  expulfive  Force  ;  nor  does  Attracti¬ 
on  ever  duly  feparate  thofe  Parts  which  are  excre- 
mentitious  from  the  arterial  Blood,  and  leave  be¬ 
hind  the  Parts  of  the  Humours  which  are  ufefuland 
ncceflary  for  the  Prefervation  of  the  human  Body. 

a  From  this  Faculty,  which  the  Ancients  fuppo- 
fed  to  re  fide  in  the  Kidneys,  they  denominated 
their  Arteries  and  Veins  Emulgents,  as  if  the 
Urine  was  formed  by  milking  or  preffing  out  that 
Humour  from  the  Blood  through  the  Branches  of 
the  Papilla:  But  all  thefe  imaginary  Faculties  are 
only  a  Cloak  for  Ignorance. 

§.  361.  Nor  is  there  any  Occafion  to  in¬ 
voke  an  urinous  Ferment  *,  fince  there  is  nei¬ 
ther  Place  2,  Caufe,  Time  3,  Matter  4,  nor 
any  Effects  or  Mixture  of  any  fuch  Ferment 
to  be  demonftrated  for  making  the  Urine. 

*  Several  Authors  have  fuppofed  the  Urine  to 
be  a  Liquor  of  a  particular  Nature,  which  did  not 
before  exift  in  the  Body,  but  is  generated  in  the 
Kidneys,  and  difcharged  from  the  Bladder.  They 
likewife  add,  that  the  Seat  of  this  Ferment  is  in  the 
Kidneys,  and  therefore  the  Kidneys  always  tafte  of 
Urine  after  they  have  been  boiled.  But  we  are 
well  aflured  that  the  Urine,  which  confifts  of  the 
watery,  acrid,  and  excrementitious  Parts  of  the 
JBlood  and  Humours,  exifted  and  circulated  in  the 

Blood 
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Blood  long  before  it  was  from  thence  feparated. 
The  Secretion  of  the  Urine  is  therefore  performed 
by  a  fimple  Appararus  affifted  by  the  Impulfe  of 
the  Heart  and  Arteries  ;  for  if  a  Liquor  be  inject¬ 
ed  into  the  Arteries,  barely  the  Preffure  of  the  Sy¬ 
ringe  will  force  it  through  the  fecretory  Ducts  in¬ 
to  the  Ureter,  without  making  any  confiderable 
Alteration  in  it. 

1  Such  a  Ferment  cannot  refide  in  the  Arteries, 
fince  no  Humour  refides  in  them  for  any  time,  and 
the  Blood  continually  paffes  through  with  a  fwift 
Motion  :  for  in  the  Arteries  the  Blood  as  yet  looks 
red,  but  in  the  Tubuli  of  Bellini  it  is  become  U- 
rine.  Nor  can  any  fuch  Ferment  be  feated  in  the 
Veins  which  return  their  Blood  to  the  Heart,  nor 
yet  in  the  large  Pelvis  of  the  Kidney,  fince  in  that 
the  Urine  is  already  perfectly  feparated  :  not  yet 
can  a  Ferment  lodge  in  the  glandular  Bodies  of 
Malpighi ,  which  are  but  few  ;  and  more  efpecially 
fince  the  greater  Part  of  the  Urine  is  diftilled  im¬ 
mediately  from  the  Arteries,  which  are  diredtly 
continued  to  the  Veins.  In  fhort,  the  Urine  is 
continually  poured  from  the  Arteries  into  the  Ure¬ 
ters,  and  by  them  conveyed  into  the  Bladder,  as 
any  one  may  be  convinced  by  an  eafy  Experiment: 
for  if  all  the  Urine  be  evacuated  from  the  Bladder, 
after  a  fhort  Interval  one  may  difcharge  a  few 
Drops  more,  which  were  feparated  from  the  Blood 
in  that  fhort  time. 

3  There  is  not  any  Ferment  known,  which  ope¬ 
rates  immediately  upon  its  Mixture  without  requi¬ 
ring  fome  time  to  alter  the  Liquor  with  which  it  is 
mixed  ;  but  we  have  already  obferved,  that  the 
Blood  does  not  make  any  Stay  in  the  Kidneys,  but, 
on  the  contrary,  the  Celerity  of  the  arterial  Blood 
in  palling  through  the  Kidneys,  is  confirmed  by 
the  conftant  and  fpeedy  Difcharge  of  watery  Li¬ 
quors 
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quors  by  Urine  foon  after  they  have  been  drank. 
Do  but  confider  how  many  Pounds  of  mineral 
Waters  are  often  drank  for  a  Breakfaft,  and  which 
are  all  again  evacuated  by  Urine  in  about  a  couple 
of  Hours  time. 

4  No  Ferment  can  be  formed  of  the  arterial 
Blood  •,  for  if  it  was  contained  in  that,  all  the  Vif- 
cera  would  eafily  partake  thereof.  Nor  can  it  be 
formed  in  the  Kidney,  which  is  fo  compaft  a  Vif- 
cus  *,  notwithstanding  Helmont  afferts,  that  there 
is  a  peculiar  rank  Tafte  in  the  Kidneys  after  they 
have  been  boiled  :  for  that  difagreeable  Smell  and 
Tafte  lies  in  the  Pelvis,  and  is  there  derived  from 
the  Urine  altered  by  the  Heat  of  the  Body.  Even 
if  a  Ferment  was  to  be  granted  in  the  Kidneys,  it 
could  never  be  fufficient  to  tinge  the  vaft  Quantity 
of  Urine,  which  pafies  through  the  Kidneys  du¬ 
ring  the  Life  of  Man. 

§.  362.  And  for  the  fame  Reafbns  (§.  361.) 
we  ought  neither  to  have  recourfe  to  any  fil¬ 
ling  or  precipitating  1  Virtue. 

1  The  Chemift  not  content  with  the  fimple  Fa¬ 
bric  of  the  Parts,  muft  have  the  Secretion  of  the 
Urine  accounted  for  by  fome  Operation  better 
known  to  themfelves  than  to  the  Nature  of  the  A- 
nimal :  and  therefore  they  fuppofe  every  animal 
Juice  to  be  derived  from  another  which  is  more 
grofs,  and  this  in  the  manner  of  Precipitation,  as 
when  an  Acid  feparates  the  curdled  Parts  from  the 
Serum  of  the  Milk.  They  therefore  fuppofe  the 
Mixture  of  fome  certain  Liquor  with  the  Blood  of 
the  Kidneys,  which  caufes  a  Separation  of  the  more 
fubtle  from  the  more  grofs  Parts,  namely,  a  Se« 
peration  of  the  Urine  from  the  more  thick  Blood. 
Dr.  Willis  goes  farther,  and  illuftrates  his  Opinion 
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by  an  Example  of  medicated  Salts,  by  whofe  Effi¬ 
cacy  large  Quantities  of  Urine  are  derived  from 
the  Kidneys.  But  to  what  purpofe  is  it  for  us  to 
lofe  our  time  in  fearching  into  obfcure  and  preca¬ 
rious  Notions,  when  the  Fabric  of  the  Parts  are 
fufficient  to  account  for  all  the  Appearances  ?  Be- 
fides  this,  what  has  been  faid  (§.  256.)  concerning 
Ferments,  will  be  of  equal  Force  againft  Precipi¬ 
tations. 

§•  363-  11  is  alfo  from  hence  evident,  that 
what  Helmont  1  has  feigned  fo  induftrioufly 
with  regard  to  liquid  Dung  or  Scoria  mixed  in 
the  Kidneys  as  a  Prefervative  againft  the  Stone, 
muft  alfo  fall  to  the  Ground  together  with  the 
preceeding  Kypothefis. 

* 

1  Helmont ,  who  was  a  Man  of  fome  Ingenuity, 
gives  us  his  Opinion  in  a  Treatife  of  the  Stone, 
that  he  believed  the  Urine  to  be  formed  in  the  Kid¬ 
neys  of  a  Humour  which  was  not  before  Urine, 
by  the  Mixture  of  a  liquid  Dung,  which  was  deri¬ 
ved  from  the  adjacent  Inteftinum  coecum.  And 
he  there  goes  on  in  the  following  Method  of  rea- 
foning :  That  all  the  Urine  of  a  calculous  Patient 
is  thin  and  clear,  even  though  all  the  other  Parts 
of  his  Body  are  in  Health  and  that  therefore 
when  the  Urine  is  yellow,  no  Calculus  is  genera¬ 
ted  :  but  if  by  a  chemical  Analyfis  you  enquire  in¬ 
to  the  Nature  of  the  ftony  Matter  which  tinges  the 
Urine  of  a  yellow  Colour,  it  will  be  found  foetid, 
and  very  much  like  the  inteftinal  Faeces.  There¬ 
fore,  as  the  Fseces  of  the  Inteftines  are  putrified  by 
fomething  lodged  in  the  Coecum,  fo  the  foetid 
Matter  of  the  Urine  is  conveyed  from  the  fame 
Fountain  in  the  Coecum  into  the  Kidneys.  But 
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this  liquid  Dung  from  the  Coecum  is  a  Prefervative 
againft  the  Stone,  and  therefore  it  ought  to  be  ra¬ 
ther  increafed  or  promoted  than  evacuated  by  the 
Phyfician.  He  then  inftances  his  Offa,  which  is  a 
folid  Body  produced  of  two  Liquors  inftantly  upon 
Contact,  namely,  Spirit  of  Urine  and  Alcohol  of 
Wine  :  and  thus  he  imagines  the  Stone  to  be  form¬ 
ed  of  Earth  joined  with  a  volatile  urinous  Spirit, 
which  alfo  volatilizes  the  Earth  ;  but  this  liquid 
Dung  was  an  Antidote  to  this  Formation  of  the 
Stone.  But  this  Do&rine  needs  no  Argument  to 
overthrow  it,  nor  to  demonftrate  its  Folly  and 
Precarioufnefs  ;  nor  is  there  any  Du6t  in  the  hu¬ 
man  Body,  whereby  any  fuch  liquid  Dung  can  be 
conveyed  from  the  inteftinum  coecum  to  the  Kid¬ 
neys. 

§.  364.  And  it  is  alfo  very  evident,  that  all 
the  Humours  which  are  thinner  1  than  the 
Urine,  will  readily  pafs  out  this  way  through 
the  uriniferous  Dudts,  if  they  are  brought 
thither  by  the  renal  Arteries.  From  hence 
therefore  we  underftand,  that  there  muft  be 
fome  Caufe  which  prevents  them  from  flow¬ 
ing  hither  (§.  223,  224.);  or  if  they  are 
brought  to  thefe  Dudts,  great  Weaknefs  2  muft: 
foon  follow.  Now  the  Glands  which  are  cal¬ 
led  Renes  fuccenturiati,  are  always  3  lodged 
upon  the  upper  Part  of  each  Kidney,  but  di- 
ftindtly  feparated  from  thence  by  the  interve¬ 
ning  Fat;  and  as  they  lie  contiguous  to  the 
Dia  phragm,  they  are  in  fome  meafure  attached 
to  it  by  the  Blood-veffels,  which  they  from 
thence  receive ;  and  they  are  compreffed  be¬ 
twixt  that  Mufcle  and  the  Kidneys,  being 

furnifhed 
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furniflhed  with  Arteries,  and  without  any  pro¬ 
per  excretory  Dudts  of  their  own,  they  appear 
of  the  like  Structure  with  the  Spleen  4 ,  and  to 
be  fubjedt  to  the  like  Adtions  with  the  Spleen, 
pouring  almoft  all  their  Blood  conftantly  thro' 
their  Veins  into  the  Emulgents,  they  feem  to 
perform  fomething  upon  the  venal  Blood, 
which  has  been  deprived  of  its  more  fluid, 
watery,  and  faline  Parts  by  the  Separation  of 
the  Urine,  fo  that  they  feem  to  contribute  to 
the  venal  Blood  of  the  Kidneys,  the  fame 
which  the  Spleen  does  by  mixing  its  Blood 
with  that  of  the  Vena  Ports;  but  poflibly 
there  may  be  fome  other  Ufe  of  thofe  Glands, 
and  yet  that  which  is  here  afligned  feems  not 
unreafonable,  till  we  acquire  more  Light  into 
this  Matter.  But  if  the  new  Obfervation  of 
Valjaha  5  was  true  with  refpedt  to  thefe 
Glands,  it  would  follow  that  we  muft  alter 
our  Opinion,  and  fuppofe  them  formed  as  at- 
lifting  Organs  to  the  Tefticles  for  the  Separa¬ 
tion  of  the  Semen. 

1  That  the  Humour  which  pafles  through  the 
Kidneys  is  extremely  thin,  is  evident  from  the 
Compadtnefs  of  that  Vifcus,  which  is  much  firmer 
than  that  of  any  of  the  other  Vifcera  in  the  Body : 
Befides  which,  it  is  evident  from  the  Infpedtion  of 
the  uriniferous  Dudts,  which  can  fcarcely  be  per¬ 
ceived  by  the  Eye,  unlefs  armed  with  a  Micro- 
fcope.  It  is  therefore  from  hence  eafy  to  under- 
Itand,  that  no  Humour  can  pafs  through  the  Kid¬ 
neys  which  is  thicker  than  the  Urine  ;  but  the 
Reafon  is  more  obfcure,  why  the  thinner  Humours 
are  not  difcharged  by  thefe  Dudts,  efpecially  the 

Spirits, 
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Spirits,  unlefs  it  is  becaufe  the  more  compact  and 
heavy  Parts  of  the  Blood  are,  by  the  Laws  of  Hy¬ 
draulics  carried  downward,  while  the  more  light 
and  fpirituous  Parts  afcend  into  the  fuperior  Bran¬ 
ches  of  the  Aorta  :  and  from  that  Law  of  Hy¬ 
draulics  by  which  the  mod  folid  Particles  moving 
among  others  which  are  lefs  folid,  will  continue  on 
more  in  a  right  Line  according  to  the  Dire&ion  of 
their  Motion  \  but  that  Dife&ion  in  a  draight 
Line  is  from  the  Heart  towards  the  Head,  and 
therefore  the  Blood  which  defcends  towards  the 
Kidneys  ought  to  be  lefs  folid,  and  compofed  of 
lefs  moveable  Particles ;  but  fo  often  as  the  Spirits 
and  more  fubtle  Juices  are  drove  to  the  Mouths  of 
the  uriniferous  Tubes,  there  is  no  doubt  but  they 
will  pafs  through  into  the  Pelvis  and  Ureter. 

2  A  Diabetes  is  a  more  frequent  and  copious 
Difcharge  of  a  watery  or  pale  colour’d  Urine  than 
is  ufual  in  a  healthy  State ;  the  Urine  appearing 
not  fait  but  fweet,  white  and  thick,  as  if  charged 
with  a  great  Part  of  the  Chyle.  This  Diforder  is 
the  Confequence  of  a  Laxity  in  the  uriniferous 
Du£fcs,  which  is  a  very  ufeful  Circum dance  for 
preventing  the  Gravel  ;  but  then  by  endeavouring 
to  avoid  the  Gravel  by  perpetually  drinking  large 
Quantities  of  diuretic  and  diluent  Liquors,  the 
mod  ufeful  and  nutritious  Part  of  the  Humours 
are  wafhed  away,  and  an  Atrophe  and  Death  itfelf 
are  at  length  brought  on.  There  are  other  Pati¬ 
ents  who  are  alfo  fubjedt  to  plentiful  Difcharges  of 
a  watry  Urine  from  a  different  Caufe,  namely, 
in  hyderic  and  hypochondriacal  Diforders  but 
thefe  lad  copious  Difcharges  of  Urine  do  not  come 
under  the  Denomination  of  a  Diabetes.  But  thefe 
Patients  certainly  difcharge  their  Spirits  together 
with  the  Urine  which  appears  fo  watery,  and 
therefore  in  England  it  is  properly  denominated  a 

Lownefs 
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Lownefs  of  Spirits.  And  this  happens  to  hypo¬ 
chondriacal  People,  who  vex  themfelves  in  the 
Night  with  troublefome  Thoughts,  or  throw  them¬ 
felves  into  a  Rage  with  fudden  Anger  ;  but  fo 
foon  as  the  Urine  begins  to  look  yellow,  they  al¬ 
ways  find  themfelves  better. 

3  Euftachius  has  given  us  many  Figures  of  the 
Kidneys  which  appear  fo  very  different,  that  no 
two  of  them  are  in  all  refpedts  alike  •,  but  yet  he 
has  never  omitted  the  Glandulae  Succenturiatae  con¬ 
nected  to  the  Diaphragm,  and  continually  agitated 
by  its  Motions. 

4  For  like  the  Spleen  they  appear  of  a  black  Co¬ 
lour,  of  a  fpungy  cellular  Fabric,  being  alfo  defti- 
tute  of  any  excretory  Du6l,  unlefs  the  Vein  per¬ 
forms  that  Office.  But  their  Ufe  is  alfo' the  fame 
of  that  with  the  Spleen,  if  what  many  have  fuf- 
pedled  be  true,  namely,  that  the  Blood  is  poured 
out  into  the  cellular  Fabric  of  thefe  Glands,  and  af¬ 
ter  buffering  the  A&ion  of  Refpiration  or  Preffure 
of  the  Diaphragm,  paffes  immediately  into  the 
Vena  Cava  or  into  the  adjacent  Vena  Azygos  with¬ 
out  making  any  Secretion,  and  this  in  order  to  at¬ 
tenuate  the  venal  Blood  :  at  lead  it  is  certain  that 
the  Blood  returning  from  the  Kidney  (lands  much 
in  need  of  fome  fuch  Affiflance,  fince  it  has  been 
deprived  of  its  more  fluid  and  moveable  Particles, 
and  is  therefore  more  thick  and  fluggiffi. 

5  This  Anatomift  perceiving  Death  approach 
called  a  Notary  with  Witneffes,  together  with  fe- 
veral  Phyficians,  and  other  learned  Men,  before 
whom  he  configned  over  his  Commentaries,  de¬ 
fending  a  Duct  which  defeended  from  thefe  Glands 
to  the  feminal  Vehicles.  Thefe  pofthumous  Ob- 
fei  vations  with  other  Experiments  of  Valfalva  were 
afterwards  made  public  by  Morgagni ,  as  he  acquaint¬ 
ed  me  by  a  Letter  in  the  Year  1720.  Whatever 

there 
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there  may  be  in  this  Obfervation,  it  is  no  difficult 
Matter  to  determine  by  Experiment,  if  the  Vena 
Cava  be  tied  above  at  the  Heart,  and  below  at  the 
iliac  Veffels,  and  then  by  exquifnely  filling  the 
emulgent  Arteries  with  home  coloured  Injection, 
and  making  a  dried  Scrutiny  whether  any  Dudt  re¬ 
mains  after  this  Admimdration.  But  we  have  not 
been  fince  able  by  this  or  any  other  Artifice,  todif- 
cover  any  other  Dudl  leading  from  thefe  Glands, 
befides  a  fmall  Nerve  or  an  Artery,  which  defcend 
parallel  to  the  Spermatics  from  thefe  Glands  down 
to  the  Epididymis :  and  we  know  that  in  all  Ani¬ 
mals  the  fpermatic  Veffels  arife  near  the  Kidneys  and 
atrabiliary  Capfules  in  both  Sexes  ;  and  from  hence 
arofe  the  Afiatic  Phrafe,  for  Children  to  come  from 
the  Loins  of  their  Parents,  Heb.  vii.  io. 

§.  365.  It  is  alfo  from  hence  evident,  that 
the  Urine  never  ceafes  to  be  fecerned  from  the 
Blood,  but  continually  flowing  through  the 
Kidneys,  is  one  of  the  principal  Caufes  of  the 
Secretion  itfelf;  alfo  preventing  the  Ureters 
from  collapfing  1 ,  being  obitru died,  comprefled 
or  concreting  together,  by  which  many  other 

Diforders  of  the  Kindneys  are  avoided. 

1  ‘  ,s 

1  This  Diforder  may  eafily  happen  in  the  Tubes 
of  Bellini ,  which  are  extremely  narrow,  and  placed 
without  the  Power  of  the  circulating  Blood,  as  al¬ 
fo  in  the  Ureters  and  Pelvis  from  the  Glue  with 
which  they  are  perpetually  lined  j  therefore  to  pre¬ 
vent  them  from  collapfing  or  concreting  by  being 
fluffed  up  with  Matter,  Nature  has  caufed  the 
Urine  to  be  perpetually  diddling  through  them. 
JDrelincourt  having  faflened  a  Bottle  to  the  Ureter 
of. a  living  Dog,  obferved  that  Drops  of  Urine 

I  continually 
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continually  diftilled  into  the  Veffel.  But  to  prevent 
a  continual  Flux  which  would  be  fo  highly  detri¬ 
mental  to  the  Animal,  Nature  has  furnifhed  a  lar¬ 
ger  Receptacle,  in  \vhich  the  Urine  ftagnating  and 
parting  with  its  more  aqueous  and  fluid  Humour, 
acquires  a  greater  Difpofltion  to  breed  the  Stone,  as 
well  in  the  Kidneys  as  in  the  Bladder,  when  Ex- 
ercife  of  Body  is  negledled.  Hence  fat  People  are 
frequently  troubled  with  the  Stone.  In  the  Over- 
feer  of  the  new  Church  of  Leyden ,  who  was  a  very 
fat  Man,  one  of  the  Kidneys  was  filled  with  a  con¬ 
tinued  Mafs  of  Stone  as  large  as  the  Kidney  itfelf, 
while  the  Vifcera  were  buried  in  Fat.  The  Urine 
indeed  contains  in  itfelf  not  only  the  Matter  of  a 
Calculus,  but  even  the  Urine  of  the  moil  healthy 
Perfon  is  difcharged  full  of  true  Calculi  fwimming 
in  it,  as  I  have  frequently  feen  by  viewing  in  a 
capillary  Tube  by  the  Microfcope,  and  I  have 
often  made  artificial  Calculi  of  the  fabulous  Parti¬ 
cles  floating  in  it.  In  fliort,  the  true  prefervative 
Remedy  againfl:  the  Stone  is  not  to  be  fought  for 
among  the  Arcana  of  the  Chemifts,  but  is  to  be 
expedfed  only  from  Exercife  with  plentiful  drink¬ 
ing  of  thin  Liquors.  If  a  Perfon  who  knows  him- 
felf  liable  to  the  Gravel  exercifes  moderately  before 
Breakfaft  after  drinking  a  Draught  or  two  of  pure 
Water,  it  will  go  a  great  way  towards  preventing 
the  incipient  Diforder.  But  nothing  injures  the 
Kidneys  more  than  the  Abufe  of  warm  watery 
Liquors  drank  too  plentifully  or  too  hot,  and  join¬ 
ed  with  Idlenefs  or  a  fedentary  Life  ;  for  thus  is 
produced  a  Laxity  of  the  renal  Arteries,  which 
gives  the  Blood  an  Opportunity  to  miftake  its 
Courfe  *,  and  when  once  any  of  the  red  Parts  of 
the  Blood  have  enter’d  the  uriniferous  Tubuli, 
they  lay  a  fure  Bafis  for  a  Calculus.  Thus  Fer - 
nditts  has  long  ago  obferved,  that  there  is  a  red 

Nucleus 
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Nucleus  always  found  in  the  middle  of  urinous 
Calculi  3  and  Helmont  wifely  obferves,  that  a 
Firmnefs  or  compact  Texture  of  the  Kidneys,  is 
one  of  the  fafeft  Prefervadves  againft  the  Stone, 


Of  the  Structure  and  AEtion  of  the 
Urinary  Bladder . 


§.  366.  '-fp  H  E  urinary  Bladder  is  feated  in 

the  Pelvis  under  the  Lamella 
of  the  Peritonaeum  ;  which  is  expanded  above 
it,  and  being  fecurely  defended 1  by  the  feveral 
Bones,  it  appears  to  be  made  of  three  di- 
ftind  Membranes,  namely,  the  external 2  from 
the  Peritonaeum,  the  middle  one  confiding  of 
various  mufculous  3  Fibres,  and  the  internal 
Tunic  furnilhed  with  mucous  4  Glands,  which 
prevent  this  membranous  Receptacle  from  be¬ 
ing  eroded  by  the  acrid 5  and  ftagnating  Urine. 
A  great  Number  of  Blood- veffels  are  alfo  di- 
ftributed  throughout  the  Membranes  of  this 
Receptacle,  in  a  particular  Courfe  or  Direction 

different  from  that  in  which  the  Veflels  run  ei- 

/ 

ther  in  the  Skin,  Kidneys,  Spleen,  Liver,  or 
any  other  Part.  When  therefore  the  Urine 
excites  a  painful  or  an  uneafy  Senfation  by  its 
Acrimony,  Quantity,  or  long  Retention,  by 
which  it  erodes,  diftends  or  irritates  the  con¬ 
tiguous  Membranes,  by  abrading  6  their  Mu¬ 
cus  i  that  uneafy  Senfation  excites  the  Motion 

1  2  Of 
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of  the  feveral  Parts  which  we  before  explained, 
(§.  11  1.)  whereby  all  the  Contents  of  the  Ab¬ 
domen  are  urged  or  preffed  with  a  confiderable 

Force  7,  returned  by  the  Lamella  of  the  Peri- 
*  * 

tonasum  extended  over  the  Pelvis  upon  the 
Bladder  itfelf ;  which  meeting  with  lets  Refi¬ 
nance  in  its  lower  Part  at  that  time,  the  Urine 
is  therefore  expelled  downward  with  a  confi¬ 
derable  Force,  and  through  the  Opening  or 
Neck  of  the  Bladder  which  it  extends,  preflfes 
the  circumjacent  Veffels,  and  overcomes  8  the 
Refinance  of  the  orbicular  or  arched  Sphin¬ 
cter  5  which  SphinCter  is  feated  in  the  upper 
Part  of  the  Neck  of  the  Bladder  above  the 
profiate  Gland,  under  the  external  longitudi¬ 
nal  Fibres  of  the  mufcular  Coat  of  the  blad¬ 
der,  the  tranfverfe  flefhy  Fibres  of  this  Sphin¬ 
cter  being  not  very  thick  :  by  this  Force  there¬ 
fore  the  Urine  is  drove  into  the  Cavity  of  the 
Urethra,  lubricated  and  defended  with  an  oily 
foft  Mucus,  which  always  flows  plentifully 
from  the  DuCts  of  Cowper  9  and  Morgagni  \ 
which  Urethra  defcending  from  the  Bladder 
in  a  winding  Courfe,  rifes  up  again  in  a  Curve, 
and  then  defcends,  being;  of  different  Diame - 
ters  10  or  Capacities  in  different  Parts  of  its 
Courfe,  and  in  veiled  all  the  way  with  a  caver¬ 
nous  and  Jpongy  11  DuCt,  through  which  it 
paffes ;  fo  that  the  Urethra  being  flaccid  at  the 
time  of  this  AClion  (§.  111.),  the  Urine  is 
evacuated  through  it  from  the  Body. 

*  The  Pelvis  is  the  fourth  remarkable  Cavity  of 
the  Trunk,  comprehended  betwixt  the  Os  facriim 

and 
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and  Coccyx  behind,  before  by  the  Os  pubis,  and 
laterally  by  the  Ofla  ilia,  being  partitioned  off 
above  from  the  Abdomen  by  the  Peritonaeum, 
nor  is  it  comprefled  by  any  of  the  abdominal 
Mufcles.  In  the  Cavity  of  this  Pelvis  are  placed 
the  Inteftinum  Redum  and  Bladder,  and  the  Ute¬ 
rus  in  Women.  But  all  the  Vifcera  feated  in  the 
Pelvis  fuffer  a  Compreflion  from  the  Diaphragm 
and  abdominal  Mufcles,  by  which  the  abdominal 
Vifcera  being  prefled  downward,  communicate  the 
fame  Preflfure  to  the  Vifcera  of  the  Pelvis,  and  es¬ 
pecially  to  the  diftended  Bladder,  which  finding  a 
lefs  Refiftance  in  the  Urethra  than  in  any  other 
Point,  the  Urine  can  only  flow  out  that  way. 
How  considerable  is  the  Force  of  this  Preflfure  ex¬ 
erted  in  the  Pelvis,  may  appear  from  the  Endea¬ 
vours  of  Women  in  Labour  •,  but  the  Bladder  is 
prefled  equally  with  the  lame  Force  as  the  Uterus  ; 
Since  the  abdominal  Vifcera  defcending  are  urged 
againfl:  the  Bladder,  or  rather  againft  the  convex 
Part  of  the  Peritonaeum  with  which  it  is  covered, 
while  the  Peritonaeum  at  the  fame  time  rifes  up 
with  the  Bladder  and  forms  a  Concavity.  But  the 
Peritonaeum  does  not  contain  or  inveft  the  Bladder, 
covering  only  its  Fundus  or  upper  Part,  which 
ought  to  be  particularly  oblerved  in  performing 
the  high  Operation  of  the  Stone,  according  to  Pe¬ 
ter  Francus ,  namely,  by  diflending  the  Bladder  So 
as  to  make  it  rife  up  in  the  Cavity  of  the  Abdo¬ 
men,  whereas  when  it  is  empty,  it  deferts  the  Ab¬ 
domen  and  contra&s  itfelf  down  to  the  Bottom  of 
the  Pelvis. 

2  There  are  two  Lamellae  of  the  Peritoneum, 
namely,  the  Peritonaeum  properly  So  called,  and 
the  cellular  Membrane  which  lies  on  the  Outfide 
of  it ;  but  it  is  the  latter  only  which  invefts  the 
whole  Bladder,  and  the  Peritonaeum  ftridlly  (peak- 
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ing  only  covers  the  Fundus  or  upper  Part  of  the 
Bladder,  as  we  obferved  before. 

3  Anatomifts  ufually  afcribe  a  (ingle  Strata  of 
Fibres  in  the  Bladder,  continued  longitudinally 
from  the  Fundus  to  its  Neck  or  Sphincter,  by 
which  it  is  fuppofed  to  antagonize  or  contract  it- 
felf  again.  But  this  is  not  fudicient  to  explain  the 
beautiful  Fabric  of  this  mufcular  Receptacle.  For 
the  Bladder  in  a  healthy  Perfon  is  required  to  be  fo 
diftenfible,  as  to  contain  fix,  eight,  ten,  or  more 
Ounces  of  Water  ;  and  again  to  be  capable  of  con- 
trading  itfelf,  fo  as  to  be  fcarce  capable  of  recei¬ 
ving;  a  Filberd-nut :  and  in  this  Variation  it  is  ne- 
ceffary  for  the  Bladder  to  continue  changing  its 
Figure  and  Capacity  every  Moment  by  the  defend¬ 
ing  Power  of  the  Urine,  and  the  contradile  Force 
of  its  mufcular  Fabric.  To  effed  this,  Nature 
has  fupplied  the  Bladder  with  many  Radii  or  muf¬ 
cular  Fibres,  extending  themfelves  in  all  Diredi- 
ons  throughout  the  Bladder.  Even  Euftachius  has 
reprefented  fomething  of  this  Fabric  in  the  Figure 
of  the  Bladder,  which  has  not  been  obferved  by 
his  Interpreters.  Ruyfcb  tells  us,  that  the  Diftri- 
bution  of  the  VeiTels  in  the  Coats  of  the  Bladder,  is 
very  different  from  their  Courfe  in  any  other  Part 
of  the  Body  ;  and  the  fame  Anatomift  aifo  demon- 
ftrated  the  various  mufcular  Radii  or  Interfedions 
of  Fibres  in  this  Part,  even  before  the  anatomical 
Tables  of  Euftachius  were  found.  There  is  alfo 
fomething  of  the  fame  Fabric  in  the  Membrane 
of  the  Tympanum,  where  the  Fibres  and  Arteries 
are  diftributed  from  the  Center  towards  the  Cir¬ 
cumference  ;  becaufe  it  is  required  to  be  capable  of 
various  Degrees  of  Tenfion  and  Relaxation  like 
the  Bladder.  Flow  confiderable  a  Force  is  exert¬ 
ed  by  this  Contradion  of  the  Bladder,  may  appear 
irom  fume  Experiments  which  are  made  on  Dogs 

and 
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and  Cats,  as  alfo  from  too  long  a  Retention  of  the 
Urine  in  thofe  who  are  accuflomed  to  be  over 
modeft.  In  a  Dog  who  retained  his  Urine  three 
Days  by  a  Ligature,  upon  turning  him  loofe  no 
Evacuation  followed  *,  I  therefore  made  a  fmall 
Wound  through  the  Bladder,  and  the  Urine  flew 
up  to  a  conflderable  Height,  the  Bladder  itfelf 
contracting  to  fuch  a  degree,  that  there  was  fcarce 
the  lead  Cavity  remained. 

4  The  Innocency  of  this  Mucus  was  fird  de- 
monftrated  in  Oppofition  to  the  Schools  by  Hel- 
mont ,  who  affected  that  it  did  not  afford  the  Mat¬ 
ter  of  the  Stone,  but  was  formed  for  lubricating 
the  Parts,  and  eafing  the  Pains  5  fince  the  Mucus  ar¬ 
rives  more  plentifully,  as  the  Stone  is  larger  and 
more  rough,  and  irritating  to  the  Bladder,  in  the 
fame  manner  as  provident  Nature  fupplies  Tears 
to  the  Eyes,  to  wafh  off  any  contiguous  Matter. 
In  fliort,  there  are  fome  Inftances  where  eight 
Ounces  of  this  Mucus  has  been  evacuated  in  a 
Day. 

5  How  intolerable  the  Pain  is,  arifing  from  the 
Acrimony  and  Retention  of  the  Urine,  thofe  are 
well  acquainted,  who  through  Modefty  have  fome- 
times  retained  their  Urine  long  beyond  the  fea- 
fonable  time.  Tiberius ,  who  was  a  Tyrant  not  of 
the  common  Stamp,  and  extremely  ingenious  in 
torturing  his  Enemies,  tied  up  the  Urethra  in 
thofe  whom  he  hated  molt,  after  fird  obliging 
them  to  drink  a  large  Quantity  of  Water. 

6  If  the  lead  Part  of  the  Bladder  is  deprived  of 
this  Mucus,  a  Strangury  follows,  namely,  as  foon 
as  a  Drop  of  the  Urine  touches  the  fenflble  or  ner¬ 
vous  Fibres,  which  are  not  cloathed  with  their 
Mucus,  an  irreflflible  Inclination  for  voiding  the 
Urine  follows,  which  cannot  be  governed  by  any 
Influence  of  the  Will,  but  the  offending  Drops  of 

I  4  Urine 
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Urine  are  immediately  difcharged  with  all  the  Ef¬ 
forts  of  Refpiration. 

7  This  Force  is  not  necefiary,  if  there  are  but  a 
few  Drops  of  Urine,  tor  then  they  may  be  dif¬ 
charged  almoft  fpontancoufly  *,  but  if  the  Bladder 
is  extremely  full,  the  Urine  cannot  be  voided  un¬ 
til  a  tew  Drops  are  firft  expreflfed  with  a  confidera- 
ble  Force,  and  then  the  rei!  or  the  Urine  follows 
almoft:  fpontaneoufly. 

8  The  Sphincter  Mufcle  clofes  the  Neck  of  the 
Bladder  fo  firmly,  that  notwithftanding  there  is  a 
free  Pafiage  almoft  fufflcient  to  admit  the  Finger, 
and  fometimes  even  to  dilcharge  Stones  that  are 
much  larger,  when  the  Bladder  is  full,  and  the 
Parts  lubricated  with  Mucus;  yet  fo  great  is  the 
Contradlion  in  a  natural  State,  that  rot  the  lead 
Drop  of  the  Urine  can  efcape,  until  fome  Part  of 
it  is  forced  out  by  the  Contradlion  of  the  Dia- 

j 

phragm  and  abdominal  Mufcles  ;  and  then,  as 
Water  flowing  trom  a  larger  to  a  narrower  Recep¬ 
tacle,  prefies  the  coverging  Sides  with  a  confidera- 
ble  Force,  the  Nerves  of  the  Sphindler  will  be 
thus  comprefied,  overcome,  and  relaxed,  fo  that 
all  the  remaining  Urine  will  meet  with  an  eafy 
Pafiage  with  littie  or  no  Force  to  urge  it,  and  yet 
does  the  Urine  flow  cut  with  fuch  an  Impetus,  as 
fometimes  to  throw  out  a  Stone  again!!  the  Wall 
with  fuch  a  Noife,  as  if  it  was  difcharged  by  a 
Machine.  It  is  a  Piece  of  good  Advice  for  thofe 
People  wmo  are  afflicted  with  a  Calculus  lodged  in 
the  Orifice  of  the  Urethra,  to  retain  their  Urine  as 
long  as  they,  are  able,  and  then  of  a  fudden  to  ufe 
all  their  Endeavours  to  difcharge  it  at  one  Inftanr, 
by  which  means  Stones  of  a  very  large  Size  have 
been  often  difcharged.  Flence  therefore  a  Foetus 
cannot  difcharge  any  Urine  before  it  has  breathed 
(§.  684.)  So  exquifice  a  Guard  has  Nature  pla¬ 
ced 
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ced  upon  this  Part,  though  framed  of  fuch  foft 
and  tender  Materials,  that  the  utmoft  Art  of  Me- 
chanicks  can  fcarce  produce  the  fame  Mechanifm 
by  the  working  up  of  Metals. 

10  The  Urethra  pafting  out  of  the  Bladder  is 
at  firft  very  narrow,  and  from  thence  to  the  eja¬ 
culatory  Mufcles,  into  which  Part  the  Semen  is 
poured,  it  is  the  largeft  of  all,  being  denominated 
in  this  place  the  Bulb  of  the  Urethra.  In  the  fe- 
cond  place,  it  is  contracted  from  the  Infertion  of 
the  fufpenfory  Ligament  where  the  Penis  is  infleCt- 
ed,  and  from  thence  goes  on  cylindrically,  keep¬ 
ing  the  fame  Diameter,  till  it  at  length  dilates 
again  in  the  Gians,  and  at  laft  converges  at  its 
Termination  in  the  Extremity  of  the  Gians, 
which  makes  the  third  and  laft  Stri&ure,  There 
are  therefore  three  Dilatations  and  as  many  Stri¬ 
ctures  in  the  Urethra,  atall  which  laft  a  Calculus  may 
ftop  and  torture  the  Patient.  In  Women  the  Ure¬ 
thra  is  very  fhort,  and  has  but  one  Stri&ure.  In 
thole  lamentable  Cafes,  where  a  Calculus  ftops  at 
any  of  the  aforementioned  Strictures  in  the  male 
Urethra,  one  of  the  beft  Remedies  is  to  injeCt  Oil 
of  fweet  Almonds,  and  then  to  thruft  forward  the 
Stone  through  the  Paflfage  which  has  been  lubrica¬ 
ted  by  the  Oil.  The  ancient  Egyptians  had  a  Me¬ 
thod  of  difcharging  a  Calculus  in  the  Urethra  by 
inflating  and  diftending  that  Canal  in  the  Penis, 
fo  as  that  the  Calculus  might  be  drove  forward  by 
the  Fingers ;  which  is  certainly  one  of  the  beft 
Methods,  provided  the  Urethra  has  been  firft  lu¬ 
bricated  with  Oil. 

11  This  Mucus  is  extremely  neceflary  for  prevent¬ 
ing  the  Sides  of  the  Urethra  from  collapfmg  or 
adhering  in  the  time  of  Sleep,  or  whenever  the 
Urine  has  been  retained  for  a  long  time  ;  which 
deplorable  Diforder  I  have  famed mes  feen  accom¬ 
panied 
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panied  with  the  mod  fevere  Pain  :  it  is  feparated 
by  the  folitary  Glands  of  Cowper ,  which  he  difco- 
ver’d.  As  alfo  in  the  pendulous  Part  of  the  Ure¬ 
thra,  it  is  difcharged  by  numerous  Follicles  or 
Drains,  obferved  by  Morgagni  and  Fantoni ,  unlefs 
any  one  chufes  to  call  them  by  a  different  Name. 

11  All  the  Parts  which  are  here  mention’d  deferve 
our  drifted  Attention,  more  efpeciaily  the  Dufts 
of  Cowper ,  in  which  a  Gonorrhea  of  a  long  (land¬ 
ing  ufually  fixes  its  Seat,  at  leafl  in  our  Times. 
An  Ulceration  of  the  Subdance  of  thefe  Glands 
occafions  a  mod  obftinate  internal  Gonorrhoea,  in 
which  Fiftulae  arife  difcharging  a  contagious  Mat¬ 
ter. 

§.  367.  So  foon  as  this  1  Aftion  (§.  366.) 
ceafes,  the  Fibres  of  the  Sphincter  2  Mufcle 
contract  themfelves  by  their  natural  Force,  as 
being  no  longer  compreffed  ;  by  which  means 
the  Neck  of  the  Bladder  is  clofe  fhut,  and 
then  the  Mufcles  which  ejaculate  the  Urine  in 
Men  prefs  out  what  remains  in  the  Urethra  : 
for  as  thefe  Mufcles  arife  from  the  upper  and 
external  Part  of  the  Urethra  under  the  Os 
Pubis,  where  their  Tendons  departing  from 
each  other  are  inferted  into  the  cavernous  Bo¬ 
dies  of  the  Penis,  and  invert  that  Part  of  the 
Urethra,  which  coming  out  from  the  Bladder 
is  the  largeft  of  all,  and  inverted  with  its  pro¬ 
per  cavernous  Body  ;  while  the  Corpora  caver- 
nofa  of  the  Penis  have  not  as  yet  united  toge¬ 
ther  externally :  here  thefe  Mufcles  uniting  be¬ 
low,  go  on  to  the  Peritonaeum,  wheretheyfeem 
to  become  tendinous,  and  to  combine  ftrong- 
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ly  in  a  manner  with  the  tranfverfe  Mufcles  of 
the  Penis,  fixing  themfelves  into  the  Root  or 
Bulb  of  the  Urethra  ;  from  whence  one  may 
eafily  underftand  their  ABion  3,  which  being 
abolifhed  in  old  Mew,  4,  they  are  troubled  with 
a  dripping  after  making  Water,  and  a  fharp 
corroding  Pain  follows  from  the  retained  U- 
rine. 

1  This  is  alfo  accompanied  with  the  mufcular 
Contraction  of  the  Bladder  itfelf,  by  which  it  is 
reduced  from  a  large  Capacity  to  a  fmall  Globe, 
fo  as  to  evacuate  all  its  contained  Urine  into  the 
Urethra. 

»  So  foon  as  the  Urine  is  forced  out  through 
the  Mouth  of  the  Urethra,  no  Caufe  then  remains 
to  comprefs  and  relax  the  Sphindler :  nor  has  this 
Mufcle  any  Antagonift  at  that  time  *,  and  therefore 
the  Sphindler  recovering  itfelf,  fhutsclofe  the  Neck 
of  the  Bladder  as  at  firft. 

3  Which  Adlion  is  to  conttringe  the  back  Part 
of  the  Urethra,  fo  as  to  protrude  both  the  Urine 
and  the  Semen  out  of  that  Canal  ;  the  laft  of 
which  is  poured  into  the  Urethra  through  the 
Mouths  or  Eyes  of  the  Caput  Gallinaginis.  To 
this  Adlion  alfo  add  the  fingle  Mufcle  of  M.  Littre , 
which  is  placed  betwixt  the  Bulb  of  the  Urethra, 
and  the  Sphindfer  ani. 

4  The  ejaculatory  Mufcles  which  throw  out  the 
Urine,  are  always  ftronger  in  proportion  as  the 
Perfon  is  younger  ;  whereas  in  old  Age  they  be¬ 
come  almoft  paralytic,  whence  their  Impotency. 
And  the  fame  holds  true  with  refpedi  to  the  Penis 
in  all  other  Animals.  Hence  in  young  Men  the 
Urine  is  difeharged  in  a  full  Stream  to  a  confidera- 
ble  Pittance  j  but  in  old  Men  it  is  thrown  to  a  ve¬ 
ry 
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ry  fmall  Diftance,  and  in  a  broken  Stream.  There 
are  alfo  many  Drops  of  the  Urine  which  remain  in 
the  Bulb  of  the  Urethra  before  it  enters  betwixt 
the  Bodies  of  the  Corpora  cavernofa  ;  and  this  U- 
rine  being  retained  for  want  of  Strength  in  the  Ac¬ 
celerator  Mufcles  Magnates,  becomes  acrimonious, 
and  excites  an  incurable  painful  Strangury,  as 
Hippocrates  formerly  obferved,  to  be  relieved  by  no 
oily  Medicines.  In  that  Cafe  the  only  Relief  that 
remains,  is  for  the  Patient  to  fcjueeze  forward  the 
remaining  Drops  of  Urine  from  the  back  Part  of 
the  Urethra  with  his  Hand  or  Fingers  :  for  by  this 
means  imitating  Nature,  ten  or  twelve  Drops  of 
Urine  are  exprefied,  which  if  retained  would  have 
occafioned  great  Uneafinefs.  And  in  this  we  have 
a  notable  Inftance  how  eafily  a  Diforder  may  be 
cured,  when  we  are  acquainted  with  itis  Nature 
and  Caufe. 

§.  368.  But  the  Urine  itfelf  is  of  fo  many  1 
Sorts,  that  we  ought  firft  to  diftinguifh  them 
before  we  can  fay  any  thing  juftly  concerning 
its  Nature. 

*  ParacelfuSy  in  his  rough  and  obfcure  Diftion, 
was  the  firft  who  with  Judgment  propoled  this 
D  i  ft  in  ft  ion  i  In  general,  we  call  the  Urine  all 
that  Liquor  which  is  evacuated  from  the  Urethra 
of  a  healthy  Perfon,  except  only  the  Semen  and  its 
mucous  Vehicle,  which  naturally  lubricates  the 
Urethra.  But  although  the  Urine  is  properly  an 
Excrement,  yet  the  Confideration  of  it  is  extreme¬ 
ly  neceffary  to  a  Phyfician,  who  ought  to  conftder 
it  almoft:  in  every  Difeafe,  as  a  MefFenger  relating 
to  him  what  is  fuffered  by  the  Blood  within  the 
Veffels. 


§•  369- 
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§.  369.  For  after  plentiful  drinking  1  of 
watery  Liquors,  the  Urine  is  crude,  much  in 
Quantity,  mild  or  infipid,  inodorous  and  al- 
moft  without  Colour,  of  a  watery  Nature, 
and  may  be  retained  in  the  Bladder  without 
Uneafinefs.  \ 

1  Paracelfus  calls  the  Urine  Drink,  evacuated  in 
proportion  to  the  Quantity  of  Liquor  taken  into 
the  Stomach,  of  a  watery  Confidence,  infipid,  and 
almod  inodorous.  I  have  repeated  feveral  Expe¬ 
riments  both  on  myfelf  and  Friends  in  refpedt  to 
the  Urine.  If  a  healthy  Perfon  makes  Water 
while  fading,  and  fo  foon  as  out  of  Bed,  theUrine  ap¬ 
pears  concodted,  has  a  Smell,  a  bitter  Saltnefs,  and 
a  high  yellow  Colour :  if  now  the  Perfon  drinks 
half  a  Pint  of  warm  Spring-water,  he  will  in  a 
quarter  ofian  Hour’s  time  difcharge  Urine  almod 
inodorous,  and  more  nearly  refembling  Water  ;  if 
again  after  this  as  much  more  warm  Water  be 
drank,  the  Urine  will  be  voided  almod  without 
Colour  or  Smell,  and  without  any  Sediment.  If 
thus  Water  is  continued  to  be  drank  in  this  man¬ 
ner,  as  I  have  fometimes  done  myfelf  ten  times, 
at  lad  the  Water  will  be  difcharged  little  or  no¬ 
thing  alter’d,  Bowing  from  the  Bladder  as  through 
a  Funnel,  and  with  fo  great  an  Inclination  to  Ex¬ 
cretion,  as  will  fcarce  permit  the  Mind  to  induence 
the  retentive  Organs.  From  this  Experiment  it 
appears,  that  fo  much  Water  may  be  taken  into 
the  Body,  as  will  produce  a  continual  Succeflion  of 
Liquor  flowing  from  the  Stomach  through  all  the 
Veflels  in  one  continued  Thread  to  the  Bladder  *, 
and  that  at  length  becoming  gradually  thinner,  it  is 
at  lad  voided  almod  crude3  with  little  or  no  oily  or 

c  faline 


126  AElion  of  the  Bladder.  §370. 

faline  Parts,  fo  that  by  this  means  all  the  ftony 
Matter  may  be  wafhed  out  from  the  Blood.  Even 
a  confiderable  time  after  1  had  left  off  drinking  the 
Water,  the  Urine  continued  very  watery  and  lim¬ 
pid  for  a  confiderable  time,  and  therefore  a  Phy- 
fician  can  conclude  nothing  from  fuch  Urine  as  we 
have  here  defcribed. 

§.  370.  But  the  Urine  which  is  voided  after 
the  Chyle  1  is  formed,  appears  more  concod- 
ed,  lefs  in  Quantity,  more  acrid,  faline,  a 
little  foetid,  of  a  light  yellow,  or  pale  fulphur 
Colour,  being  not  i'o  eafy  retained  in  the 
Bladder. 

\ 

1  Another  Species  of  Urine  according  to  Para - 
celjus  is  that  of  the  Chyle.  The  Chyle  is  not  im¬ 
mediately  converted  into  Blood  after  entering  the 
Veins,  but  it  circulates  together  with  the  Blood,  and 
is  continually  fupplied  with  more  Chyle  for  above 
eight  Hours  after  a  Meal,  according  to  Lower  and 
Wallis ,,  allowing  an  Hour  or  two  Variation  for  the 
Difference  of  Strength  in  the  digeflive  Organs  of 
different  People.  Even  after  the  Chyle  has  been 
changed  into  Milk,  it  circulates  with  the  Blood 
under  that  Form  for  the  Space  of  twelve  Hours  be¬ 
fore  it  is  turned  into  Serum.  I  knew  a  Nurfe 
who  was  fupplied  with  good  Milk  in  her  Breads, 
even  twelve  Hours  after  fhe  had  eat  any  thing, 
and  without  drinking  in  the  mean  time,  the  Milk 
flowing  frefli  from  the  Arteries  into  the  ladiferous 
Duds  of  the  Nipple  ;  but  this  is  not  often  to  be 
met  with.  But  if  the  Milk  is  confined  a  longer 
Time  in  the  Body,  it  turns  yellow,  grows  bitter, 
and  is  refuted  by  the  Infant,  for  in  that  Time  it 
begins  to  change  into  the  Serum  of  the  Blood.  As 

long 


§  3  7 1  •  Action  of  the  Bladder.  127 

long  as  the  Chyle  is  not  yet  converted  into  Blood, 
the  Urine  which  is  then  avoided,  is  by  Paracelfus 
termed  the  Urine  of  the  Chyle,  and  it  then  in  a 
great  meafure  retains  fomething  of  the  Nature  of 
the  Food  or  Aliment  which  the  Perfon  took  laft : 
for  by  Aliments  only  we  may  make  or  imitate  all 
the  Kinds  of  Urine,  which  are  obferved  in  acute 
Difeafes.  The  eating  of  Rhubarb  and  Saffron  ren¬ 
ders  the  Urine  like  that  of  an  ardent  Fever,  and 
Tamarinds  turn  the  Urine  green ;  whereas  Caffia 
and  Afparagus  make  it  black  and  foetid,  like  the 
Urine  which  is  voided  after  a  Gangrene  in  fome 
of  the  internal  Parts.  The  Urine  which  is  ren¬ 
dered  fome  time  after  a  plentiful  Ufe  of  Oil  of  Al¬ 
monds,  determined  towards  the  Kidneys  by  Caffia, 
looks  purulent,  as  if  it  contained  Matter.  From 
hence  we  conclude,  that  neither  this  Urine  of  the 
Chyle  is  to  be  trufled  as  a  faithful  Meffenger  in¬ 
dicating  the  State  of  the  Blood. 

§.  371.  But  again  1  the  Urine  which  is  dis¬ 
charged  after  the  Chyle  has  been  converted  in¬ 
to  Serum,  appears  more  of  a  yellow  or  ftraw 
Colour,  more  concodted,  reddifh,  fmall  in 
Quantity,  faline,  fcetid,  acrid,  and  very  ftimu- 
lating,  infomuch  that  it  cannot  be  long  retain¬ 
ed  in  the  Bladder. 

1  That  Urine  which  is  difcharged  about  twelve 
Hours  after  a  Meal,  (by  which  time  the  Milk  of 
the  Chyle  turns  into  Serum  of  the  Blood-— accord¬ 
ing  to  the  Obfervation  of  Lower ,  being  derived 
from  the  yellow  Serum)  is  doubtlefs  a  more  faith¬ 
ful  Witnefs,  and  indicates  more  of  the  Nature  of  the 
Blood  than  any  other  Urine  it  is  acrid  and  can¬ 
not  be  long  retained  becaufe  it  Simulates  the  Blad¬ 
der  to  Excretion, 


§*  372 , 
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§.  372.  But  finally,  the  Urine  which  is 
made  after  long  1  farting,  when  no  Drink  has 
been  taken  for  a  confiderable  time,  is  derived 
from  the  Humours  which  have  been  a  long 
time  powerfully  rubbed  together  2,  and  aifo  from 
the  folid  Parts  which  have  been  broke  off  by  the 
fame  Attrition  ;  and  this  laft  mentioned  Urine 
is  the  fmallelt  in  Quantity,  very  Cmx^Jhline  3, 
foetid,  very  red,  and  fcarce  retainable  in  the 
Bladder,  it  is  alfo  found  very  much  inclined 
to  Putrefaction. 

1  If  the  mod  healthy  Perfon  gives  himfelf  up  to 
Sleep  after  Supper,  without  drinking  all  Night, 
and  without  taking  any  Break faft  in  the  Morning, 
he  will  void  the  Urine  which  was  colle&ed  over 
Night,  but  the  next  Urine  which  he  voids  imme¬ 
diately  after,  will  be  more  foetid,  bitter  and  high 
coloured,  containing  generally  more  of  the  calcu¬ 
lous  Matter,  and  at  length  by  long  Abftinence  on¬ 
ly,  infiiCled  either  by  Poverty  or  fome  religious 
Command,  the  Urine  becomes  fo  acrimonious  af¬ 
ter  twenty-four  Hours  as  to  produce  a  Strangury. 
Plunger  hardly  kills  of  itfelf,  until  it  h  as  been 
continued  for  a  long  time  •,  a  Perfon  may  fupport 
Life  with  mere  Water  for  twenty  Days  without  ta¬ 
king  any  Food  *,  for  Water  will  wafh  out  the  acrid 
Parts  of  the  Blood,  which  being  retained  would 
dertroy  the  Brain  *,  and  therefore  thofe  who  periflh 
with  Hunger  do  not  expire  fo  much  for  want  of 
Aliment  as  for  want  of  walking  out  the  Acrimony 
of  the  Humours  which  Abftinence  creates.  When 
Charles  V.  carried  on  a  War  in  the  fcorching  Re¬ 
gions  of  Africa ,  a  great  Number  of  his  Soldies  pe- 
rifhed  daily,  till  at  length  the  Scarcity  of  Water 
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performed  more  than  the  Arms  of  the  Enemy  were 
capable  of;  for  Soldiers  foon  perifli  if  they  are  de¬ 
ll  i  cute  of  Water.  We  read  formerly  that  Jacob  and 
Efau,  two  Brothers,  accompanying  each  other  in 
their  Journey,  faid  one  to  the  other  from  Experi¬ 
ence,  that  if  the  Flock  was  to  be  tired  by  driving 
even  half  a  Day  in  the  hot  Sun  they  would  perifli. 
For  barely  by  the  vital  Heat  and  Attrition,  the 
undtuous  Humours  which  defend  our  Veflfels,  with 
the  Mucus  of  the  urinary  Paflfages  are  quite  de- 
ftroyed,  the  oily  Parts  of  the  Blood  turn  rank,  the 
Saliva  and  Bile  acquire  a  corrofive  Nature,  the 
Urine  becomes  quite  alcaline,  and  the  Salts  of  the 
Blood  itfelf  become  acrid  or  alcaline  from  their  na¬ 
tural  State,  as  Efchirnhaufen  has  formerly  demon- 
flrated. 

2  All  this  happens  in  a  little  time  in  acute  Dif- 
eafes.  For  the  Heat  and  Attrition  of  the  Humours 
are  very  intenfe,  fo  as  to  render  the  Urine  ardent 
or  fcalding  as  it  is  termed,  of  a  flame  Colour,  ve¬ 
ry  acrid,  foetid  and  full  of  Scales  or  Fleeces  of  Mu¬ 
cus,  obliging  the  Patient  to  evacuate  it  almoft  every 
Moment,  as  Hippocrates  formerly  obferved  :  here- 

;  upon  the  Appetite  to  Food  ceafes,  a  Naufea  and 
Vomiting  follow,  and  in  the  moll  acute  Difeafesa 
Quinfy  and  Hydrophobia  ;  in  which.  Water  itfelf 
is  abhorred,  or  any  other  Drink.  But  the  com¬ 
mon  Caufe  of  all  thefe  Phenomena,  is  that  Acri¬ 
mony  and  Alteration  of  the  Humours  which  we 
before  defcribed. 

3  The  natural.  Salts  of  the  human  Body  approach 
the  Nature  of  Sal  Ammoniacum,  and  no  wonder, 
fince  Sal  Ammoniacum  is  compofed  of  Urine  or 
Dung  with  the  Addition  of  Sea  Salt. 
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§•  373-  From  hence  therefore  we  may  be 
able  to  anfwer,  why  Urine  is  difcharged  (like 
that  at  §.  372.)  after  great  Heat,  violent  Ex- 
ercife,  profufe  Sweating,  or  Abftinence  from 
Drink  ?  And  alfo  why  the  Urine  appears  the 
Reverfe  under  oppofite  Circumftances  ? 

§•  374*  Why  the  Urine  appears  thinner, 
more  acrid  x,  joetid  2  and  j aline  3  than  the 
Blood  itfelf? 

1  If  we  enquire  after  the  final  Reafon  why  the 
Urine  is  fo  acrid,  the  following  may  be  given. 
As  the  Creator  made  Man  an  adiive  Animal  to  be 
continually  in  Exercife,  and  at  the  fame  time  to 
lad  or  furvive  for  many  Years,  fince  there  is  no 
Animal  that  eafily  outlives  Man  •,  and  there  are 
fome  Men  who  live  to  a  hundred  and  fifty  Years 
of  Age,  which  can  be  faid  of  no  other  Anhnal. 
But  in  the  continual  Exercifes  and  Motions  of 
Life,  our  Humours  do  by  unavoidable  Neceffity 
become  attenuated  foas  to  exhale,  whence  Supplies 
of  new  Matter  to  the  Body  become  neceflary,  that 
is,  from  the  Aliments  which  in  general  are  taken 
either  from  Vegetables  or  Animals.  But  all  Plants, 
and  much  more  all’  Animals,  do  by  a  Heat  equal 
to  that  of  the  human  Body,  putrefy  in  eleven  or 
twelve  Days  time,  and  turn  into  a  mod  foetid  Ex¬ 
crement.  If  fuch  a  Change  was  to  be  made  in  the 
conftituent  Parts  of  our  Bodies,  and  the  acrid  Hu¬ 
mours  were  not  to  be  difcharged  before  they  were 
perfe&ly  corrupted,  our  tender  Machines  would 
foon  be  dedroy’d.  There  are  therefore  Ciderns 
and  Receptacles  in  the  human  Body,  wherein  to 
depofit  thofe  Parts  of  our  Humours  which  are  be¬ 
come  acrid  and  nearly  inclined  to  Putrefa&ion, 

that 
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that  they  may  be  at  length  di  (charged  from  the 
Body,  as  a  foul  and  pernicious  Matter.  Of  this 
nature  are  the  Kidneys  and  Bladder,  together  with 
the  Liquor  which  wafhes  out  the  putrid  and  lixi- 
vial  Parts  of  the  Blood  and  Humours,  which  we 
call  by  the  name  of  Urine.  The  Neceflity  of 
drinking  never  leaves  us,  fo  long  as  any  Saits  re¬ 
main  unfheath’d  in  the  Body.  But  the  Excretion 
of  the  Urine  is  fo  neceiTary,  that  a  Retention  of  it 
for  twelve  or  fourteen  Days  has  proved  quite  de- 
ftrudtive  to  Life  :  not  from  a  Retention  of  the 
Drink  diftending  the  Veflels  and  Yifcera,  for  that 
might  have  been  remedied  by  Abfiinence :  nor  yet 
becaufe  the  Quantity  of  the  Blood  was  too  much 
increafed  by  the  continual  Addition  of  new  Chyle  ; 
which  Diforder  might  have  been  remedied  by 
bleeding  and  purging  ;  therefore  the  only  Caufe  of 
Death  is  the  acrid  Lixivium  of  the  Urine  retained 
in  the  Blood,  and  deftroying  the  tender  Fabric  of 
the  Brain.  Hence  it  is  that  before  Death  in  thofe 
who  peri  Hi  by  a  Suppreffion  of  Urine,  the  Functi¬ 
ons  of  the  Brain  are  always  difturbed,  and  Death 
itfelf  is  brought  on  by  an  Apoplexy :  for  the  oily 
Parts  of  the  Urine  being  continually  fomented,  by 
Heat  and  Attrition,  acquire  an  incorrigible  Acri¬ 
mony. 

a  All  foetid  Smells  arife  from  Oil,  as  we  are 
taught  by  Chemiftry.  But  Oil  which  is  thick  and 
folid  like  Fat,  is  not  at  all  foetid  ;  whereas  if  it  be 
attenuated  by  Fleac  and  Attrition,  it  becomes  yel¬ 
low,  acrid,  and  very  foetid.  But  of  this  nature  is 
all  the  Oil  contained  in  the  Urine,  v/hich  is  be¬ 
come  mifcible  with  Water,  after  being  attenuated 
by  a  long  Circulation  through  the  Veflels.  But  if 
Urine  is  difcharged  mild  and  fweet,  or  milky,  as 
in  a  Diabetes,  Death  is  then  near  at  hand. 
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s  There  is  not  any  Humour  in  the  whole  Body, 
whofe  Saltnefs  comes  up  to  that  of  the  Urine  ;  the 
Chyle,  Milk,  Serum  of  the  Blood,  Blood  itfelf. 
Mucus,  Semen,  are  all  fweet  and  inoffenfive. 
The  Tears  indeed  are  fait,  though  not  immode¬ 
rately  fo  ;  but  if  they  continue  to  flow  over  the 
•  Cheek  for  a  long  time  together,  they  excoriate  and 
excite  an  Inflammation  in  the  Eyes  and  Skin. 
The  Sweats  which  are  forced  out  by  hard  Labour, 
indeed  partake  of  Acrimony,  but  not  fo  as  to  be 
injurious  thereby.  The  Bile  comes  neareft  to  the 
Urine  in  Strength  of  Acrimony,  and  yet  it  is  much 
milder,  as  appears  from  the  Bile  not  injuring  the 
Eye  when  fprinkled  into  it  3  for  the  Gall  of  an 
Eel  is  frequently  applied  to  the  Eyes  with  confi- 
derable  Advantage,  without  caufing  any  great 
Pain  or  Uneafinefs,  whereas  Urine  inflames  the 
naked  Eye.  It  is  alfo  demonftrated  from  a  che¬ 
mical  Analyfis,  that  there  is  no  Humour  in  the 
Body  which  contains  fo  large  a  Quantity  of  Salt, 
as  the  Urine  affords  by  Diftillation.  For  the  Salts 
of  the  human  Body  do  not  naturally  exift  under 
the  Shape  of  Salts,  but  they  are  drawn  out,  fepa- 
rated,  or  made  by  Putrefactions,  or  an  Attrition  of 
the  Humours. 

§.  375.  The  Urine  therefore  contains  not 
only  the  watery  *,  but  alfo  the  f aline  2,  oily  3 
and  earthy  4  Parts  of  the  Blood 3  it  contains 
thofe  Salts  which  are  mod  acrid,  fubtilized, 
volatile,  and  nearly  alcaline  3  it  contains  thofe 
Oils  which  are  mod  attenuated,  volatilized, 
rancid  or  acrimonious,  and  nearly  approaching 
to  a  State  of  Putrefadlion  3  it  contains  alfo  the 
Particles  of  Earth,  which  are  extremely  fubtle, 

in 
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in  a  great  meafure  volatile,  and  much  divided 
by  Attrition. 

1  The  greateft  Part  of  the  Urine  is  truly  wate- 
ry.  and  therefore  the  Urine  wafhes  out  all  thofe 
oily,  faline,  and  earthy  Parts  of  the  Blood,  which 
would  be  injurious  or  dedrudive  to  the  Body. 

*  We  all  abhor  putrid  or  {linking  Food  but  it 
is  to  that  State  which  all  our  Humours  incline, 
unlefs  the  Urine  wafhes  out  all  the  Salts  before 
they  become  quite  volatile  :  for  in  reality  there  is 
never  any  truly  volatile  Salt  in  any  of  the  animal 
Humours  ;  nor  in  the  Urine  itfelf  is  there  fo  much 
as  a  fmgle  Grain  of  volatile  Salt  to  be  found  while 
in  its  natural  State,  as  I  have  long  ago  demondra- 
ted  ;  fee  Procefs  92  and  94  of  our  Chemidry. 

3  All  that  gives  Smell  or  Colour  to  the  Urine  is 
the  Oil ;  for  neither  Salt  nor  Earth  have  a  foetid 
Smell,  nor  any  Colour  when  they  are  pure.  Nor 
is  this  at  all  wonderful ;  for  the  milded  Oil,  even 
the  Cream  of  Milk,  which  is  fo  white,  being  fri¬ 
ed  in  a  Pan  turns  bitter,  and  acquires  an  empy- 
reumatic  Smell  •,  and  therefore  the  more  the  Oil  is 
attenuated  by  Heat  and  Attrition,  fo  much  the 
redder  and  higher  coloured  will  the  Urine  be,  even 
down  to  Blacknefs. 

4  Few  People  would  imagine,  that  a  large 
Quantity  of  Earth  lies  concealed  in  the  moll  lim¬ 
pid  Urine:  but  this  Truth  was  firft  difcover’d  by 
Helmont .  He  diddled  Urine  feveral  times,  till  at 
the  Approach  of  Eafter  he  defided  in  Reverence 
to  the  Time  *,  but  after  the  Expiration  of  three 
Days,  he  returned  to  work  at  his  beloved  Furna¬ 
ces  :  he  found  that  the  Retort  in  which  he  had  di¬ 
ddled  the  Urine,  was  incruded  on  all  fides  with  a 
kind  of  Earth  or  tartarious  Matter.  Upon  ano¬ 
ther  time,  after  expofing  Urine  to  Put  refad  ion  in 
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a  gentle  Heat  in  a  very  tall  glafs  Body,  he  exhaled 
a  very  limpid  Water,  which  left  behind  a  dry, 
fimple,  infipid,  and  inodorous  Earth  *,  and  there¬ 
fore  he  concluded  from  thefe  and  other  Experi¬ 
ments,  that  there  was  a  very  fubtle  and  volatile 
Earth  mixed  with  the  Urine,  capable  of  rifing  into 
Vapours  with  a  gentle  Heat  ;  and  that  this  Earth, 
upon  the  Acceffion  of  any  coagulating  Caufe,  pro¬ 
duced  the  Stone.  Even  in  the  moil  fubtle  Spirit 
of  Urine,  as  alfo  in  all  Waters  and  Oils,  there  is 
an  Earth  concealed,  though  it  is  frequently  diffi¬ 
cult  to  feparate  it.  I  myfelf  fet  by  fome  Spirits  of 
Urine  in  GlafTes  very  exadlly  clofed,  in  which  it 
flood  for  many  Years,  and  at  length  it  depofited  a 
white  volatile  Earth.  But  this  is  really  a  true 
Earth,  dry,  folid,  and  unchangeable,  being  thofe 
Particles  which  compofe  the  folid  Bafis  of  all  the 
Fibres  and  Veffels  in  the  Body,  as  I  demonftrated 
in  the  Year  1702.  This  Earth  is  the  only  Sub- 
ftance  that  remains  after  burning  the  Bodies  of  Ani¬ 
mals,  and  being  infipid,  white,  and  very  fixed  in 
the  Fire,  it  affords  the  beft  Matter  for  making  of 
Veffels  in  which  Silver  is  refined.  The  Glue 
wh'ch  connects  the  Parts  of  this  Earth  is  oily, 
which  with  an  intenfe  Fire  partly  exhales,  and  in 
part  turns  into  Phofphorus.  This  fame  Earth  is 
tore  off  from  the  folid  Fibres  of  the  Body  by  the 
Impulfe  of  the  circulating  Humours,  and  return¬ 
ing  into  the  Blood,  it  is  carried  into  and  difcharg- 
ed  from  the  Kidneys  by  the  Urine.  There  is  there¬ 
fore  great  Plenty  of  that  Matter  in  the  Urine, 
which  is  apt  to  form  the  Stone.  And  even  the 
Stone  itfelf  is  formed  of  the  Matter  of  the  fmall 
Veffels  of  the  Body,  which  has  been  abraded  by 
the  Vis  Vitae,  and  depofited  through  the  Kidneys : 
and  inftead  of  that  earthy  Matter  which  is  conti¬ 
nually  abraded,  a  new  fubtilized  Earth  is  conftant- 
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ly  fupplied  from  the  Aliments,  to  prefer  ve  the 
Machine  of  the  human  Body  from  DiiTolution. 

§.  376.  But  in  the  watery  Part  of  the  Urine 
there  is  a  very  fubtle,  volatile  and  foetid  Oil  l, 
altogether  of  a  particular  Odour,  which  ftrong- 
ly  adheres  to  the  Water,  being  firft  fo  highly 
attenuated  that  it  may  be  intimately  mixed 
therewith,  and  can  be  afterwards  very  diffi¬ 
cultly  feparated  ;  it  may  therefore  perhaps  be 
not  improperly  termed  a  Spirit  ? 

1  The  recent  Urine  which  has  been  difcharged 
fome  time  after  the  Conco&ion  of  the  Aliment  has 
been  performed  fmells  foetid  *,  and  if  it  be  diftilled 
over  a  hundred  times,  there  will  always  remain 
fomething  foetid.  There  is  therefore  an  Oil  in  the 
Urine  which  manifefts  itfelf  by  no  other  Appear¬ 
ance  than  that  of  a  foqtid  Smell.  If  the  Urine  is 
permitted  to  ftand  at  reft,  its  foetid  Smell  conti¬ 
nually  increafes,  and  if  the  more  fluid  Parts  of  it 
are  drawn  over  by  Diftillation,  even  that  diftilled 
Water  of  the  Urine  will  be  foetid  :  But  yet  the 
Urine  which  is  voided  by  thofe  who  drink  Plenty 
of  Punch  and  Malt  Liquor  is  deftitute  of  this  foetid 
Smell.  It  may  be  therefore  afked,  whether  or  no 
this  foetid  Water  may  not  pafs  under  the  Denomi¬ 
nation  of  a  Spirit  ?  For  what  are  Spirits  more  than 
Oil  attenuated  and  mixed  with  Water  ?  But  as  for 
an  inflammable  Spirit,  I  could  never  obtain  the 
lead  Quantity  even  from  above  a  hundred  Pints  of 
diftilled  Urine.  Nor  could  I  ever  obferve  that 
Fermentation  of  the  Urine  which  Helmont  defcribes, 
fo  as  to  burft:  the  Glafles  by  the  fpontaneous  work¬ 
ing  of  it ;  but  perhaps  Helmont  might  have  repo¬ 
rted  his  Urine  in  a  Gafk  in  which  Wine  had  for- 
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merly  been  contained,  many  Parts  of  which  being 
abforbed  by  the  Wood  might  caufe  a  Fermentation. 

§.  377.  The  natural  Salt  1  of  the  Urine  is 
faponaceous'2- ,  and  nearly  akin  to  Sal  Ammonia- 
cum  3,  from  which  it  differs  notwithftanding 
its  Aicali  being  more  ealily  feparable;  it  alfo 
contains  feme  fixed  4  or  Sea  Salt,  which  is 
chiefly  derived  from  the  common  Salt  of  our 
Aliments :  therefore  the  Salt  of  the  Urine  is 
neither  acid  5,  alcaline  6,  muriatic  7,  nor  am- 
moniacai,  bat  of  a  peculiar  Nature  or  Difpo- 
fition,  being  perfectly  white  when  it  is  un¬ 
mixed. 

1  A  Salt  may  be  prepared  from  the  Urine  of 
the  human  Body  differing  from  all  other  Salts  in 
the  whole  Field  of  Nature  *,  and  if  any  Salt  deferves 
the  Title  of  eflential,  it  is  certainly  this  of  the  U- 
rine  :  for  an  eflential  Salt  is  properly  one  obtained 
from  the  Juices  of  Vegetables  by  a  Cryflallizati- 
on  without  the  Force  of  Fire.  But  it  is  no  won¬ 
der  that  fuch  a  Salt  fhould  be  found  in  the  Urine, 
flnee  that  and  all  the  other  Humours  in  the  Body 
are  prepared  from  Vegetables :  but  this  Salt  of  the 
Urine  is-neverthelefs  very  different  from  all  others, 
which  are  obtained  from  any  folid  or  fluid  Parts  of 
the  human  Body  by  Fire  and  Putrefaction  ;  for  thofe 
Salts  are  alcaline  and  cauftic,  of  which  nature  there 
are  none  naturally  in  the  Plumours  of  the  Body. 
But  the  Salt  we  now  fpeak  of  as  eflential,  is  that 
which  the  Humours  of  a  healthy  Body  have  tranf- 
fufed  or  diffolved  in  Water,  which  circulates  toge¬ 
ther  with  the  Humours,  and  pafles  afterwards  to¬ 
gether  with  its  Salts  through  the  Kidneys  without 
any  Alteration,  excepting  only  that  it  is  deprived 
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of  its  Water  by  Infpiffation.  Nor  is  there  any 
Humour  of  the  Body,  however  infipid,  but  what 
contains  a  Salt  of  this  nature. 

a  Compofed  of  an  Oil  and  lixivious  Salt  mifcible 
with  Water  ;  fuch  a  Salt  is  faponaceous :  but  of 
this  nature  is  the  effential  Salt  of  the  Urine  com- 
pofed  of  an  attenuated  Oil  mixed  with  Water,  in- 
fomuch  that  there  is  no  healthy  Urine  without  a 
Portion  of  Oil  in  it  intimately  combined  with  the 
Water.  But  the  Salt  of  Urine  has  a  notable  fapo¬ 
naceous  and  deterfive  Quality,  as  is  evident  not 
only  from  its  mechanical  Ufes  for  fcowering,  but 
alfo  from  its  diuretic  Quality  as  a  Medicine  ;  for 
if  Salt  of  Urine  be  diffolved  and  drank  in  Water 
of  a  Morning  failing,  after  Exercife,  it  proves 
highly  diuretic. 

3  The  Sal  Ammoniacum  fo  called,  remains  im¬ 
mutable  even  after  it  has  been  fublimed  by  itfelf, 
or  diftilled  with  Water  above  a  hundred  times  ; 
whereas  our  animal  Salts,  as  that  of  the  Urine, 
immediately  turn  into  an  alcaline  Nature  upon  the 
firil  Attack  with  the  Fire. 

4  About  thirty  Years  ago,  namely,  in  the  Year 
1696,  I  was  furprifed  to  find  that  the  Salt  of  U- 
rine,  mixed  with  Spirits  of  Nitre,  fhould  compofe 
an  Aqua  regia  capable  of  difiblving  Gold  *,  and  the 
very  fame  Effect  had  Urine,  even  after  it  had  Hood 
expofed  for  many  Years  to  Putrefaction,  or  even 
after  it  had  been  tortured  with  a  Fire  fo  violent  as 
to  produce  the  Phofphorus.  But  I  afterwards 
found  that  it  was  the  pure  Sea  Salt  in  the  Urine 
which  formed  the  Aqua  regia,  which  Salt  being 
continuaally  taken  in  with  our  Aliments,  paffes 
through  all  the  Veffels  and  Organs  of  the  Body 
without  ever  receiving  any  Alteration,  as  Helmont 
formerly  well  obferved  ;  from  whence  he  recoin- 
jnends  it  againft  the  Stone,  But  this  Salt  is  not 
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to  be  found  in  the  Urine  of  thofe  Animals  who 
take  in  no  Sea  Salt,  as  Oxen,  Sheep,  &c. 

*  Homberg  imagined  he  had  demon  ft  rated  an  A- 
cid,  when  by  forming  a  Lixivium  of  the  calcined 
Afhes  obtained  from  feveral  hundred  Weight  of 
Blood,  he  from  thence  obtained  a  very  fmall  Quan¬ 
tity  of  Salt,  which  being  mixed  with  three  times  as 
much  Earth,  and  diftilled  with  a  moft  intenfe 
Fire,  yielded  an  acid  Spirit  into  the  Receiver.  But 
this  was  certainly  obtained  from  the  Sea  Salt,  fince 
the  Spirit  would  make  Aqua  regia  like  that  of 
common  Salt.  But  neither  is  an  Acid  natural  to 
the  human  Body,  fince  it  arifes  only  from  the  Ali¬ 
ments,  nor  does  it  exift  as  an  Acid  while  circulating 
with  our  Humours ;  but  it  is  only  produced  by 
the  Force  of  Fire  from  its  natural  State,  which  is 
not  acid. 

6  In  this  Univerfity  it  was  formerly  taught, 
that  the  human  Salts  were  of  an  alcaline  Nature  ; 
but  it  is  now  thirty  Years  ago  (namely,  in  1696) 
fince  I  demonftrated,  that  our  Salts  were  neither 
alcaline,  nor  made  any  Effervefcence  with  acid  Li¬ 
quors.  It  is  indeed  true,  that  Fire  and  PutrefadH- 
on  form  a  Salt  truly  lixivia],  as  well  from  the 
Parts  of  Vegetables  as  Animals ;  but  then  fuch  a 
Salt  is  the  Product  of  the  Fire,  and  did  not  before 
exift  as  fuch.  Nor  is  there  any  volatile  Salt  natu¬ 
rally  refiding  in  the  human  Body,  that  is,  no  Salt 
which  will  afcend  with  a  degree  of  Heat  no  great¬ 
er  than  that  of  boiling  Water. 

7  By  muriatic  Salt  we  underftand  the  common 
Rock  or  Sea  Salt  diflolved  in  Water  ;  and  of  this 
kind  there  is  a  fmall  Quantity  in  the  Urine,  but 
no  more  than  what  is  adventitious,  or  taken  in 
with  the  Aliments. 
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§.  378.  The  Oil 1  of  the  Urine,  produced 
from  the  Fat  attenuated  by  Attrition,  appears 
to  be  Ample,  and  of  a  peculiar  Kind,  differing 
from  all  other  Oils ;  notwithftanding  it  may 
feem  at  fir  ft  to  be  of  a  different  Nature  from 
the  different  Proportions  of  Salt  and  Earth 
with  which  it  is  mixed ;  and  it  is  from  this 
Oil  only  that  the  Urine  derives  its  Colour^  and 
not  from  the  Bile. 

O' 

1  The  Oil  is  that  Part  which  gives  Colour  to 
the  Urine  \  but  this  is  no  more  than  the  animal 
Fat  diflbived  and  attenuated  by  Attrition.  Every 
Animal,  even  though  fed  barely  by  Water  and 
Grafs,  will  from  thence  derive  Milk,  whofe  Cream 
may  be  formed  into  a  congealed  Oil,  which  we 
call  Butter  :  fo  that  no  Animal  is  deftitute  of  Fat, 
Part  of  which  being  more  fluid  than  the  reft,  cir¬ 
culates  with  the  Blood,  while  the  other  Parts  are 
depofited  in  the  Cells  of  the  adipofe  Membrane. 
Now  that  Part  of  the  Fat  which  circulates  with  the 
Blood  does,  by  the  continual  Heat  and  Attrition, 
pafs  through  various  Degrees  of  Attenuation,  by 
which  its  Appearance  is  alter’d  into  a  yellow,  red, 
or  flame  Colour,  as  we  fee  it  appears  when  dis¬ 
charged  in  the  Urine.  Even  the  citron  Colour  of 
healthy  Blood  arifes,  in  a  great  meafure,  from  a 
determinate  Quantity  of  Oil.  When  the  Urine 
appears  red,  it  is  a  Sign  that  the  Heat  of  the  Bo¬ 
dy  is  increafed  beyond  its  healthy  Degree,  by  which 
the  Oil  is  more  highly  attenuated  and  intimately 
mixed  with  the  Urine  than  it  naturally  ought  to  be. 
But  that  the  Colour  of  the  Urine  arifes  from  the 
Oil  is  demonftrable,  inafmuch  as  that  which  was 
difcharged  in  the  Morning  appears  conco&ed  ; 

whereas 
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■whereas  after  drinking,  the  Urine  becomes  gradu¬ 
ally  more  pale,  and  depofits  the  Tafte  which  it  had 
in  proportion  to  the  Quantity  of  Water  drank. 
But  now  this  mod  pale  Urine  will  recover  both  the 
Smell  and  Tatle  of  its  Oil  barely  by  (landing  a 
few  Hours,  by  which  time  the  Oil  may  become 
fo  attenuated  as  to  mix  intimately  with  the  Water, 
which  is  abfolutely  neceflary  in  order  for  it  to  tinge 
the  Urine.  And  this  Oil  is  fome  of  the  thinned 
in  the  whole  Body.  But  fometimes  the  fat  Oil, 
which  is  depofired  in  the  Cells  of  the  adipofe  Mem¬ 
brane  returns  again  into  the  Blood,  and  by  a  more 
violent  Attrition  in  the  Veffels,  it  tinges  the  Urine 
with  that  flame  Colour  and  foetid  Smell  which  we 
obferve  in  Fevers,  which  fometimes  fo  emaciate  or 
wade  the  Fat  of  the  Body,  that  Ruyfch  obferves  in 
an  Epidle  to  me,  that  a  Patient  weighed  thirty 
Pounds  lighter  ^  and  Lifter  extends  his  Obfervation 
even  to  eighty  Pounds. 

§.  379.  The  Earth  1  of  the  Urine  appears 
fo  highly  attenuated  and  intricately  mixed 
with  the  red  of  the  Principles,  as  to  be  quite 
concealed  in  them ;  but  it  lies  hid  frequently 
invifible,  in  a  volatile  and  fubtle  State  both  in 
the  Water,  Spirits,  Salt  and  Oil  3  and  when 
feparated  from  them,  it  appears  fimple  or  un¬ 
compounded,  white  2,  fixed,  infoluble  in  Wa¬ 
ter,  infipid,  and  inodorous. 

1  It  is  ufually  one  of  the  Charadleridics  in  the 
Definition  of  Earth,  that  it  is  not  diffolvable  in 
Water  :  but  this  is  true  only  of  thofe  groffer  Par¬ 
ticles  of  the  Earth  which  are  confpicuous  to  the 
Eye  ;  for  it  may  be  fo  attenuated  as  to  become 
colourlcfs  and  invifible  while  it  floats  in  a  pellucid 
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Liquor,  though  it  is  neverthelefs  the  fame  immu¬ 
table  Earth.  The  Britijh  Chalk  and  Tobacco-pipe 
Clay  are  to  be  enumerated  among  thofe  Bodies 
which  are  the  leaft  alterable  •,  for  they  only  fuftain 
the  Violence  of  the  folar  Fire  in  the  Focus  of  the 
burning  Lens  of  <Tfchirnhaufen ,  when  at  the  fame 
time  Gold  and  Silver  are  volatilized  and  exhaled. 
But  this  fame  Chalk  may  be  fo  fufpended  in  a  pel¬ 
lucid  Liquor  as  to  be  invifible  to  the  Eye,  namely, 
in  diftilled  Vinegar  :  but  if  to  the  fame  faturated 
Vinegar  you  pour  Oil  of  Tartar  per  deliquium, 
you  will  be  furprized  to  fee  the  Earth  renew  its 
Appearance,  and  fubfide  in  little  Fleeces  to  the 
Bottom  of  the  Veffel  without  having  furfered  any 
manner  of  Alteration  in  its  Nature.  A  Perfon  has 
no  Reafon  to  be  afraid  of  fpoiling  the  pellucid  Co¬ 
lour  of  Water  which  the  Earth  feems  to  obfcure  ; 
for  even  the  moft  cryftalline  Glafs  itfelf,  which  is 
the  moft  pellucid  of  folid  Bodies,  is  formed  merely 
of  Earth  and  Salt  combined  by  the  violent  Action 
of  the  Fire. 

a  All  pure  Earth  is  white,  and  if  ever  Earth  ap¬ 
pears  of  feme  Colour,  it  is  almoft  conftantly  tinged 
with  Iron,  which  is  a  Metal  abounding  with  Sul¬ 
phur,  and  lies  concealed  almoft  in  all  Sorts  of  Clay. 
But  this  Earth  of  the  Urine  is  an  Afiemblage  of 
the  folid  Elements  or  conftituent  Particles  of  the 
folid  Fibres  in  the  human  Body,  feveral  of  which 
being  connected  together  form  one  of  the  moft  fi tu¬ 
ple  Fibres  *,  therefore  each  of  thefe  Particles  are  in¬ 
vifible  alone,  but  become  confpicuous  when  feveral 
of  them  are  joined  together  into  a  Mafs  by  the  In¬ 
tervention  of  a  glutinous  Subftance  ;  but  this  con¬ 
necting  Glue  refides  in  all  organic  or  living  Bodies, 
more  efpecially  in  Plants,  in  which  it  fo  firmly 
connects  thofe  folid  Elements  together,  that  they 
are  not  Separable  but  by  the  moft  intenfe  Action 

of 
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of  Fire.  Thefe  elementary  Particles  of  the  Solids, 
many  of  which  compofe  the  folid  Fibres,  being  con¬ 
tinually  abraded  by  the  Impulfe  of  the  circulating 
Humours,  return  into  the  Veins  and  Heart ;  from 
whence  they  are  depofited  almoft  no  where  but  in 
the  Kidneys,  through  which  this  Earth  is  wafhed 
out  with  the  Urine,  a  Liquor  more  replenifhed 
with  Earth  than  any  other  Humour  in  the  Body : 
for  we  fee  this  Earth  depofit  itfelf  from  the  Urine 
of  the  moft  healthy  Perfon  to  the  Sides  and  Bottom 
of  the  containing  Veflel  \  and  even  the  Blood  itfelf 
is  not  wholly  deftitute  of  earthy  Particles,  nor  is 
there  any  folid  or  fluid  Part  of  the  Body  which  af¬ 
ter  Calcination  does  not  afford  a  moft  pure  and 
white  Earth.  But  even  this  Earth  itfelf  is  the 
Matter  of  Calculi,  whofe  chief  Refidence  is  in 
the  Kidneys,  which  alone  free  the  Blood  from  the 
Minerals  productive  of  this  lamentable  Diforder. 
It  is  therefore  fufficiently  evident,  that  a  found 
State  of  the  Kidneys  is  effentially  neceftary  to  pro¬ 
duce  a  firm  and  healthy  Condition  of  the  Body. 

§.  380.  But  we  obferve  that  neither  the  nu¬ 
tritious  or  well  digefted  Serum  1 ,  nor  good 
Chyle  itfelf,  or  Milk  2,  are  ever  found  in  the 
Urine  in  a  natural  State.  But  how  are  thefe 
Juices  prevented  from  efcaping?  Is  it  not  from 
their  Thicknefs  in  Con  junction  with  the  Small- 
nefs  and  Convolutions  of  the  uriniferous  Vef- 
fels? 

1  A  certain  celebrated  Profefler  of  Chemiftry 
publickly  taught,  that  the  Serum  of  the  Blood  was 
to  be  found  in  the  Urine  *,  but  in  order  to  be  fatif- 
fied  of  this  Point,  I  examined  above  a  hundred 
Pints  of  Urine,  but  never  could  fee  that  it  contain¬ 
ed 
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ed  any  thing  which  would  congeal  like  the  white 
of  an  Egg  by  the  boiling  of  Water.  In  the  Year 
1725  I  collected  a  whole  Calk  full  of  Urine,  which 
I  infpiflated  till  a  hundred  Pounds  were  reduced  to 
one,  for  I  was  about  to  prepare  the  Phofphorus, 
but  yet  I  could  never  find  any  thing  in  the  Urine 
which  would  cut  like  a  boiled  Egg.  But  the  Rea- 
fon  why  none  of  the  hardening  Humours  pafs 
through  the  renal  Duds,  feems  to  arife  from  their 
Smallnefs  with  the  compad  Texture  of  the  Kid¬ 
neys,  preventing  their  too  eafy  Dilatation,  aflided 
by  the  Mseanders  or  ferpentine  Courfe  of  the  Ar¬ 
teries  ;  each  of  which  feems  to  be  an  Obftacle  pre¬ 
venting  Liquors,  which  are  fo  thick  as  the  Serum 
of  the  Blood,  from  pafling  through  the  urinife- 
rous  Duds. 

a  There  was  a  certain  Woman  who  dwelt  at  the 
City  of  Dort ,  who  bore  and  fuckled  Children  for 
twelve  Years  fuccedively ;  but  at  length  fhe  fell 
into  a  ladeal  Diabetes,  in  which  all  the  Nourifh- 
ment  that  was  taken  ran  through  her  Breads  with¬ 
out  any  Sudion,  under  the  Appearance  of  Milk; 
infomuch  that  if  fhe  drank  a  Pint  of  Ale,  there 
was  almod  the  like  Quantity  of  Milk  evacuated 
from  her  Breads  :  but  after  nine  Months  Afdidion 
with  this  Diforder  die  was  at  length  cured,  but  yet 
this  Woman  never  depofited  any  thing  of  Milk  in 
her  Urine.  However,  the  renal  Duds  are  fome- 
times  fo  much  relaxed  by  the  Abufe  of  warm  wa¬ 
tery  Liquors,  or  otherwife,  that  they  even  tranf- 
mit  the  Milk  or  Chyle  itfelf,  producing  a  ladeal 
Diabetes,  which  foon  dedroys  the  Patient  with  an 
Atrophy.  But  the  Reafon  why  the  Milk  does  not 
naturally  pafs  this  way,  feems  to  depend  much  upon 
the  Difference  of  the  Orifices  of  the  ladeal  VefTels 
from  thofe  of  the  uriniferous  Duds :  we  fee  that 
the  Breads  are  fo  alterable,  that  in  Nurfes  they  are 
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furprifingly  diftended  ;  but  after  they  have  been 
exhaulted  of  the  Milk  by  the  Infant,  they  are  re¬ 
duced  to  a  very  fmall  Compafs ;  whereas  the  Con- 
Ilancy  and  Firmnefs  of  thefe  Veflfels  in  the  Kidney 
is  fuch  as  admits  not  of  the  like  Variation. 

§.  381.  Therefore  in  a  healthy  State  there 
is  never  any  Humour  voided  through  the  Kid¬ 
neys  which  is  thicker  1,  or  fo  thick  as  the 
Blood,  its  Serum,  Chyle,  or  Milk  :  and  hence 
Waters  2,  efpecially  the  f aline  3,  drank  cold 
are  diuretic ;  but  fermented  Liquors  are  the 
leaf!:  diuretic,  (§.  56.)  and  the  lefs  as  they 
abound  more  with  oily  4  Particles.  But  acid 
and  thin  Wines  very  foon  pafs  off  by  Urine. 

1  We  cannot  but  reflect  with  fome  Remorfe 
upon  the  many  Obfervations  which  have  been  made 
in  the  Practice  of  Phyfick,  when  we  find  mod  of 
them  fo  inaccurate,  that  we  can  fcarce  confide  in 
them,  or  build  any  thing  with  Reafon  upon  them. 

I  have  frequently  endeavoured  to  difcover  whether 
any  of  the  Milk,  Chyle,  or  Serum  of  the  Blood  it- 
felf  was  evacuated  in  the  Urine  in  a  healthy  State. 
There  are  indeed  fome  Inflances  of  polypous  or 
grumous  Blood  having  been  difcharged  by  the  uri¬ 
nary  Paffages,  of  which  Diforder  perifhed  one  of 
the  ProfefTors  of  this  Univerfity  ot  Leyden  ;  but 
thefe  Grumes  were  derived  from  the  Bladder,  and 
not  fecreted  in  the  Kidney.  I  alfo  find  fmall  Cal¬ 
culi  larger  than  the  Blood*  globules  floating  in  the 
Urine,  but  thefe  are  generally  formed  in  the  mem¬ 
branous  Productions  of  the  Kidneys,  namely,  in 
the  Pelvis,  Ureter  and  Bladder  *,  for  they  were  not 
fo  large  at  the  time  of  pafling  through  the  cortical 
Subftance  of  the  Kidney  itfelf.  There  are  fome 
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Authors  who  tell  us  of  a  Grain  of  Barley  being 
fwallowed,  and  afterwards  evacuated  by  Urine  : 
but  in  fuch  a  Cafe  there  mull  have  been  a  preter¬ 
natural  Perforation  or  Dilatation  of  the  Vefiels, 
which  collapfed  again  after  the  foreign  Body  had 
palled  through.  Thus  I  faw  a  leaden  Bullet  which 
by  degrees  made  its  way  towards  the  Skin,  appear¬ 
ing  fird  under  the  Cuticle  to  the  Touch,  and  af¬ 
terwards  making  its  own  way  through  the  Skin 
itfelf  with  fo  little  Injury  to  it,  that  there  feemed 
to  be  aimed  no  Opening  left  behind  :  and  in  the 
fome  Manner  Fragments  of  Bones  make  their  way 
towards  the  Skin  and  are  difeharged  out  of  the 
Body.  But  all  thefe  are  extraordinary  Iodances, 
and  not  to  be  alledged  as  the  Confequences  of  the 
natural  Fabric  of  the  Parts.  We  are  likewife  fur- 
nilhed  with  many  Obfervations  of  Matter  evacuated 
with  the  Urine  upon  the  drying  up  of  an  Ulcer  ; 
but  that  Matter  is  not  difeharged  in  the  thick  and 
tenacious  Condition  in  which  it  ufually  appears,  but 
it  is  fird  highly  attenuated,  diluted,,  and  again  af- 
fembled  together  after  the  Urine  has  dood  fome 
time  in  the  Pot,  fo  as  by  the  Vifcidity  of  its  Parts 
to  regain  the  Appearance  of  Pus  or  Matter.  Thefe 
Experiments  therefore  by  no  means  prove  that  Hu¬ 
mours  as  thick  as  laudable  Matter  pafs  through  the 
renal  Dudts  ;  for  if  fuch  a  kind  of  Reafoning  was 
to  be  admitted,  one  might  eafily  demondrate,  that 
a  Cylinder  of  common  Salt  as  thick  as  ones  Finger 
paded  through  the  renal  Veffels :  for  certain  we  are 
that  fuch  a  Cylinder  may  be  diffolved  in  Water, 
drank,  difeharged  in  the  Urine,  and  again  cryda- 
lized  into  its  former  Bulk  •,  and  therefore  Lumps 
of  Salt  are  as  well  evacuated  through  the  Kidneys, 
as  the  purulent  Matter  obferved  by  thefe  practical 
Writers,; 
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2-  Water  is  the  bed  of  all  Diuretics,  efpecially 
when  its  Force  is  increafed  by  drinking  it  cold, 
and  mixed  with  Salts  *  for  if  the  Water  be  warm, 
it  rather  inclines  to  fweating. 

3  Salts  that  are  alcaline  both  fixed  and  volatile, 
Sal  Ammoniacum,  the  efTential  Sait,  and  Spirit  of 
Urine,  with  cooling  Salts,  which  do  not  incline  to 
fweating,  fuch  as  Nitre,  Sea  Salt,  &c.  To  thefe 
add  the  recent  Urine  drank  warm  from  a  Cow, 
the  Juice  or  Liquor  of  Oy  tiers,  or  Mufcles  and 
Cockles  diluted  with  Water,  the  Tartar  of  Wine, 
Vinegar  and  Water,  which  all  cool  and  promote 
Urine.  But  Cantharides  and  Millepedes  are  not 
diuretif,  but  operate  by  inflaming  the  Bladder. 

4  Oily  and  fweet  Wines,  and  fuch  as  the  Spani/h , 
with  diftilled  inflammable  Spirits,  can  neither  be 
drank  in  large  Quantities,  nor  readily  difcharged 
by  Urine  :  but  thin  acid  Wines  are  by  Drinkers 
often  fwallowed  to  an  immenfe  Quantity,  and  they 
eafily  pafs  off  by  Urine  with  little  or  no  'Detri¬ 
ment. 

§.  382.  From  hence  we  are  capable  of  re- 
folving  the  Queftions,  from  whence  arife  the 
Quantity  \  Colour  a,  Smell  \  'Tafte  4,  Confift- 
ence  J,  and  Co?itents  6  of  the  Urine,  with  what 
floats  upon  the  Surface  \  is  fufpended  in 8  the 
middle,  or  fubfrdes  9  to  the  bottom  of  that  Li¬ 
quor  ?  Namely,  that  thefe  arife  varioufly,  ac¬ 
cording  to  the  different  Quantity  of  Water, 
Spirit,  Oil,  Salt  and  Earth  entering  into  the 
Compofition  of  the  Urine, more  or  lefs  intimate¬ 
ly  combined,  according  to  the  different  Degree 
of  Attrition  which  they  havefuffered  in  theVef- 
lel-s.  !And  this  is  more  efpecially  demonftra- 
ted  beyond  other  things  by  the  Phofphorus r<?. 

A  large 
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1  A  large  Quantity  of  Urine  is  voided,  when 
watery  Liquors  have  been  drank  plentifully,  and 
the  Kidneys  likewife  appear  very  compact. 

a  The  Colour  arifes  from  the  Fat  combined  with 
the  Water  by  the  Heat  and  Attrition  of  the  circu¬ 
lating  Blood  *,  for  pure  Salt  fs  always  white  :  but 
Oil,  though  ever  fo  white,  does  by  Heat  and  At¬ 
trition  become  rancid  and  yellow.  If  Bacon  or 
Lard  be  fufpended  in  a  warm  Air,  its  white  Co¬ 
lour  changes  into  a  yellow,  and  at  the  fame  time 
acquires  a  rank  Smell  and  Tafte.  The  Colour  of 
the  Urine  increafes  from  that  of  a  pale  Straw,  and 
according  to  the  Velocity  or  Heat  of  the  Blood,  it 
paflfes  through  all  the  various  Degrees  of  Rednefs 
even  to  a  black,  and  then  Death  is  either  at  the 
Door,  or  has  adlually  taken  Poffeffion,  as  we  are 
allured  in  the  Plague,  ardent  Fevers,  &c,  But 
here  it  is  to  be  obferv’d,  that  the  Intenfity  of  the 
Colour  does  not  arife  from  the  Quantity  of  the 
Oil,  but  from  the  Degree  of  Corruption :  for  the 
mod  healthy  Urine  will  barely  by  Handing  and 
putrefying  become  red,  and  even  black,  without 
at  all  increafmg  the  Quantity  of  its  Oil. 

3  The  Smell  of  the  Urine  arifes  from  its  Oil,  as 
we  obferved  before  *,  for  Salt  being  well  cleanfed 
from  its  Oil  is  inodorous  :  and  in  Diftillations  the 
faline  Part  of  the  Urine  remains  at  the  bottom* 
while  thofe  Parts  which  have  the  ftrongeft  Smell 
afcend  together  with  the  Water.  But  the  foetid 
Smell  of  the  Urine  is  increafed  in  ardent  Fevers 
from  the  Intenfity  of  the  Heat :  for  nothing  putre¬ 
fies  fooner  than  Oils,  and  {linking  Smells  arife 
only  from  the  Oils  turning  alcaline.  Therefore  by 
feparating  the  Oil  from  the  Urine,  it  will  be  de¬ 
prived  of  its  Smell. 

4  Its  Tafte  is  very  peculiar,  naufeaus,  fulphu- 

reous,  bitterifk,  fubputrid,  and  in  moit  acute  Dii- 
eafes  cadaverous.  L  2  Q  Its 
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5  Its  Thicknefs  or  Confidence  arifes  from  the 
Oil,  Salt,  and  Earth  conjundtly  *,  for  Water  is 
thinner  than  thefe,  and  Spirits,  if  there  be  any  in 
the  Urine,  are  dill  thinner  than  Water.  There¬ 
fore  the  Confidence  of  the  Urine  is  in  proportion 
to  the  Quantity  of  Water  inverfly,  increafing  as 
the  Quantity  of  Water  is  didipated  or  diminifhed: 
and  from  the  fame  Caufe  likewife  the  Smell,  Co¬ 
lour  and  Saltnefs  will  be  alfo  increafed  or  dimi¬ 
nifhed  with  the  Thicknefs  of  the  Urine.  But  the 
greated  Confidence  of  the  Urine  is  derived  from 
the  Earth,  or  the  folid  Stamina,  which  have  been 
abraded  by  the  circulating  Humours  from  the 
fmalled  Fibres  and  Veflels  of  the  Body:  and  of 
this  nature  is  the  lateritious  Sediment,  which  fub- 
fides  in  the  Urine  after  the  Paroxyfm  of  an  inter¬ 
mitting  Fever;  and  the  like  Matter  is  alfo  depo- 
fited  in  the  Scurvy,  the  mod  certain  Sign  of  which 
may  be  deduced  from  this  copious  Sediment  of  the 
Urine.  Hence  therefore  we  may  be  capable  of 
judging  concerning  the  State  and  Condition  of  the 
Blood,  from  the  Smell,  Tade,  Colour,  and  Con¬ 
fidence  of  the  Urine,  which  if  paler  than  ordinary, 
denotes  a  Diminution  of  the  vital  Powers  ;  but  if 
redder  than  ufual,  denotes  that  the  Vis  Vitse  is  too 
intenfe. 

6  The  Contents  of  the  Urine  arife  chiefly  from 
the  oily  and  earthy  Particles  combined  ;  and  to 
this  Head  belong  the  beneficial  Sordes,  which  ren¬ 
der  the  Urine  of  febrile  Patients  turbid.  Even  if 
you  view  it  with  a  Microfcope,  you  will  fee  pyra¬ 
midal  Corpufcles,  which  are  the  true  Matter  of 
calculous  Concretions. 

7  What  floats  upon  the  Surface  of  the  Urine  in 
the  Form  of  Clouds  or  Skins,  arife  from  the  Oil 
and  mod  fubtilized  Earth  fo  much  attenuated  as 
to  be  capable  of  fwimmiog  in  Water.  Their  Dif¬ 
ference 
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ference  refults  from  the  Proportion  of  the  Oil  to 
the  Earth,  and  from  their  more  or  lefs  Lightnefs 
and  intimate  Mixture.  The  Nubecula  or  Clouds* 
proceed  chiefly  from  the  muriatic  Salt.  The  Butch 
Sailors  after  returning  from  Afiay  when  they  have 
lived  for  feveral  Months  only  upon  faked  Provifi- 
ons,  and  drank  but  little  Water,  they  void  a 
cloudy  Urine,  which  Clouds  being  viewed  with  a 
Micro fcope  appear  to  be  Sea  Salt. 

8  The  fufpended  Matters  in  the  Urine  are  in¬ 
deed  mixed  with  Water,  but  are  rather  heavier  of 
the  two  ;  and  they  differ  from  the  former  in  con¬ 
taining  more  Earth,  which  is  the  Caufe  of  their 
being  heavier. 

9  The  Hypoftafls  or  Sediment  of  the  Urine  re¬ 
fults  from  the  fait  Earth  and  fandy  Particles.  But 
to  thefe  we  ought  to  add  thofe  Contents  of  the 
Urine,  which  adhere  to  the  Sides  in  the  Form-  of 
Cryftals  or  Tartar. 

10  Phofphorus  is  a  furprifing  Body,  difcover’d 
or  invented  by  a  German  Chemift,  named  Kroft , 
and  afterwards  defcribed  by  Kunkel ,  and  is  made  in 
the  following  manner.  Take  a  large  Quantity  of 
human  Urine,  as  containing  more  Phofphorus  than 
Blood,  and  expofe  it  for  a  long  time  to  Putrefacti¬ 
on  ;  after  which  diftil  it  to  Drinefs  in  ftrong  and 
clofe  Veflfels,  till  all  the  fluid  Parts  are  drawn  off, 
and  what  remains  behind  appears  black  and  dry 
like  a  burned  Coal.  In  the  next  place,  let  the 
Receiver  be  changed,  and  another  adapted  which 
is  full  of  Water,  and  let  the  Fire  be  inCreafed 
throughout  all  the  Degrees,  till  after  a  few  Hours, 
and  not  before,  the  Phofphorus  will  begin  to  arife 
with  a  Fire,  which  is  fufficient  to  make  the  Iron 
Retort  glowing  or  white  with  Heat :  thus  will  a 
bluifh-colour’d  Fume  arife  and  pafs  into  the  Re¬ 
ceiver  almoft  like  the  Flame  of  burning  Sulphur, 

L  3  which 
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which  will  fink  to  the  bottom  of  the  Water,  and 
run  together  in  Flakes  of  a  pale  Blue,  fhining  in 
the  Dark,  and  in  the  open  Air  burfting  into 
Flames  *,  but  which  may  be  preferved  many  Years 
without  burning,  provided  it  is  kept  under  Water, 
and  well  fecured  from  all  Commerce  with  the 
Air.  This  is  certainly  a  wonderful  Inftance  of 
the  Power  exerted  by  Fire  in  changing  Bodies. 
We  have  here  a  furprifing  Subftance,  which  is  nei¬ 
ther  Salt,  Earth,  Oil  nor  Spirit,  but  a  new  Sub¬ 
ftance  or  kind  of  Body  very  little  known  to  us. 
It  is  not  Oil,  notwichftanding  it  difiblves  in  Oil  ; 
fince  upon  mixing  it  with  boiling  Water,  it  does 
not  afford  any  Marks  of  Fatnefs  ;  but  as  it  dif¬ 
iblves  in  Oil  and  Alcohol,  burns  and  fmells  with¬ 
out  mixing  with  Water,  it  may  therefore  be  not 
improperly  referred  to  the  Clafs  of  oily  or  ful- 
phureous  Bodies. 

§.  383.  Alfo  the  Reafon  will  be  from  hence  - 
evident,  why  bloody  Urine  1  is  often  obferved 
after  violent  Motion,  or  other  Exercifes,  not- 
withftanding  the  Kidneys  are  found,  and  there 
is  no  room  to  fufped;  a  Calculus, 

1  It  is  an  Experiment  of  Peyerus ,  that  if  you 
inje£t  Water  heated  to  the  hundredth  Degree  of 
the  Thermometer  into  the  renal  Artery,  and  con¬ 
tinue  it  for  fome  time,  the  Kidney  will  then  be¬ 
come  extemely  white  ;  and  if  then  you  injedt 
fome  coloured  Liquor,  it  will  pafs  together  with 
the  tinging  Ingredients  into  the  Pelvis  and  Ureter. 
It  frequently  happens,  that  healthy  People  of  a 
weak  Habit  are  furprifed  to  find  themfelves  of  a 
Hidden  difcharge  bloody  Urine,  after  they  have 
been  carry’d  fwiftly  over  the  Stones  in  a  Cart  or 

Waggon 
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Waggon  to  which  they  have  not  been  accuftom’d. 

I  for  a  long  time  did  not  underftand  the  Reafon  of 
this  Phenomenon,  which  I  had  often  obferved  : 
but  at  length  I  perceived  the  whole  Affair  in  a 
learned  Man,  who  underftood  the  Make  of  his 
own  Body.  For  after  riding  an  uneafy  Horfe 
with  great  Expedition  upon  urgent  Bufinefs,  he 
found  that  upon  his  Return  he  made  bloody  Urine, 
Being  thus  affrighted,  he  made  no  doubt  but  that 
the  Blood  came  from  a  Rupture  of  the  Bloods  vef- 
fels  in  the  Kidneys,  and  was  therefore  perfuading 
himfelf  that  he  muft  have  a  very  bad  Stone  :  here¬ 
upon  he  confults  a  Phyfician,  who  from  the  fame 
Theory  orders  Oil  of  Almonds,  to  abate  the  in¬ 
flammatory  Heat  of  the  Kidneys,  and  mitigate 
the  Afperities  of  the  fuppofed  Calculus.  But  the 
Patient  foon  after  voids  Urine  with  a  Sediment 
very  much  like  purulent  Matter  ;  whence  he  be¬ 
comes  more  flrongly  confirmed  in  his  Opinion  of 
a  Stone,  when  in  reality  the  fuppofed  Matter  was 
pure  Oil  of  Almonds.  The  Patient  therefore  ma¬ 
king  no  doubt  of  a  Calculus,  calls  another  Phyfi¬ 
cian  (myfelf)  who  confidering  the  Hiftory  of  the 
Difeafe,  and  finding  no  Signs  of  a  Calculus,  plain¬ 
ly  perceived  that  florid  Blood  without  any  Grumes 
had  been  forced  through  the  Kidneys  by  the  vio¬ 
lent  Exercife  ;  and  what  he  afterwards  fuppofed, 
and  called  the  Mucus  of  the  Bladder,  was  no  more 
than  the  Oil  of  Almonds  ;  I  therefore  concluded 
from  a  Confideration  of  the  Circum {lances,  that 
the  Blood  being  put  into  a  violent  Motion  by  the 
Exercife,  had  dilated  the  uriniferous  Dudls  of  the 
Kidneys,  and  palled  through  theTubuliof  Bellini , 
and  that  after  this  the  Oil  of  Almonds  had  palled 
the  fame  way  •,  and  therefore  the  Patient  was  cured 
in  a  few  Days  time  merely  by  Reft  and  a  thin  Di¬ 
et,  This  Way  of  difcharging  Blood  in  the  Urine 

L  4  often 
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often  happens  in  acute  Difeafes,  barely  from  the 
Continuity  or  opening  of  the  renal  Arteries  into 
the  uriniferous  Dutfts,  as  happens  in  moft  acute 
and  peftilentious  Fevers,  the  Small-Pox,  Pleure- 
fies,  &c.  in  which  it  proves  very  fatal,  infomuch 
that  Sydenham  mentions  only  one  who  recovered 
after  this  Symptom  in  the  Small- Pox  during  his 
Obfervation. 

§.  384.  From  what  has  been  faicl  alfo  (§. 
3  18  to  383,)  an  Anfwer  may  be  given,  whe¬ 
ther  a  Separation  of  the  Urine  through  the 
Kidneys  is  abfolutely  neceffary  for  the  Prefer- 
vation  of  Health  ?  or  whether  it  may  not  be 
fupplied  by  fubftituting  other  'Excretions1 f  and 
laftly,  of  what  Ufe  2  it  is  to  the  Body. 

1  I  am  perfuaded  from  many  Obfervations  that 
an  intire  Suppreflion  of  Urine  mud  be  mortal,  and 
that  the  Patient  cannot  furvive  it  above  fifteen 
Days  for  the  moft  part.  Drelincourt  having  tied 
the  Ureters  in  living  Dogs  and  replaced  the  In- 
teftines,  turned  the  Animals  loofe  and  fupplied 
them  with  Food,  but  yet  they  did  not  furvive  it. 
I  have  tried  feveral  Methods  in  the  moft  defperate 
Cafes,  and  amongft  others  repeated  Bleeding, 
which  yet  fcarce  retarded  the  Patient’s  Death  for 
more  than  a  few  Days,  at  which  we  need  not  won¬ 
der  :  for  if  among  fixty  Pounds  of  Blood  there  are 
fix  of  Urine,  the  taking  away  of  ten  Pounds  of 
Blood  will  ftill  leave  Urine  enough  behind  to  de~ 
ftroy  the  Patient.  I  have  fometimes  excited  a 
Vomit  twice  a  Day,  and  ufed  Purges  of  Jalap5 
but  without  any  Relief  to  the  Patient.  Acids  in¬ 
deed  relieved  them  more,  but  neither  could  any  of 
thefe  fave  them  :  for  forne  Days  after  the  Begin¬ 
ning 
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ningof  the  Diforder,  they  begin  to  imagine  the m- 
felves  over  Head  and  Ears  in  the  Water,  which 
is  a  Sign  that  the  Brain  begins  to  be  overflowed 
with  Serum  *,  and  after  this  the  Breath  and  Sweat 
fmell  of  Urine,  all  the  Senfes  are  ftupified,  and 
the  Diforder  feems  to  be  lefs  troublefome,  except 
perhaps  the  Terror  which  the  Patient  conceives 
from  the  Apprehenfion  of  his  approaching  Death, 
and  at  laft  the  incurable  Diforder  pafling  through 
all  the  Degrees  of  Stupidity  and  Sleepinefs,  termi¬ 
nates  in  an  Apoplexy  and  Death  itfelf ;  and  upon 
opening  the  Body,  hardly  any  other  Caufe  of  Death 
can  be  found  than  a  quantity  of  foetid  Water  fill¬ 
ing  the  Ventricles  of  the  Brain,  that  is,  fome  of 
the  extravafed  Urine.  There  was  a  certain  Mi- 
nifter  at  the  Hague  charged  with  very  important 
Negotiations,  who  through  the  Multiplicity  of  his 
A  flairs  neglected  to  make  Water  for  a  whole  Day 
and  Night,  and  upon  endeavouring  the  next  Day 
at  Noon  to  difcharge  the  Urine  which  he  had  fo 
long  retained,  nothing  could  be  evacuated.  Up¬ 
on  the  third  Day  a  Catheter  was  introduced  into 
the  Bladder,  but  no  Urine  was  evacuated  ;  and  on 
the  fourteenth  or  fifteenth  Day  he  expired.  The 
Symptoms  that  attended  were  a  Drowfinefs  on  the 
fixth  Day,  followed  with  a  Sleepinefs,  and  dreams 
of  being  drowned,  Breath  and  Sweat  {linking,  the 
Pulfe  increafed,  Convulfions,  a  Lethargy,  and  at 
laft  Death  itfelf ;  and  in  the  Ventricles  of  the 
Brain  was  found  a  Quantity  of  Urine. 

1  The  Ufe  of  this  Secretion  is,  1.  To  free  the 
Blood  from  its  acrid  and  offenfive  Oil.  2.  To 
cleanfe  the  Blood  from  its  ftony  or  mineral  Parti¬ 
cles,  which  form  Calculi  in  different  Parts  of  the 
Body,  if  they  are  not  waftied  out  with  the  Urine. 
And  befides  that,  to  feparate  the  Oil,  which  is 
become  injurious  by  too  great  Attrition  and  Ran¬ 
cidity, 
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cidity,  by  which  its  Salts  are  too  much  inclined  to 
be  alcaline.  But  yet  the  Caufe  of  the  Patient’s 
Death  after  a  Suppreflion  of  the  Urine,  is  not 
from  an  alcaline  Difpofltion  of  the  Blood  or  Urine  ; 
for  if  it  was  fo,  they  might  be  preferved  by  a 
plentiful  Ufe  of  Acids,  which  is  contrary  to  Ex¬ 
perience.  I  extracted  a  moft  foetid  and  acrid  U- 
rine  from  a  Profeflor  of  this  Univerfity,  who  died 
of  an  Ifchuria  3  and  to  that  Urine  I  poured  Acids, 
but  no  Struggle  or  Effervefcence  followed.  And 
therefore  it  is  evident,  that  an  alcaline  Difpofition 
does  notarife  in  our  Humours,  but  what  their  A- 
crimony  will  firft  confiderably  injure  the  Brain, 
and  put  a  Period  to  Life. 

But  another  Ufe  of  the  Kidneys  is  to  prevent 
the  Formation  of  Calculi  in  the  feveral  Parts  of  the 
human  Body  :  for  the  folid  and  earthy  Stamina 
broke  off  from  the  Fibres  are  difcharged  with 
the  Urine,  fo  as  to  adhere  to  and  obfcure  the  pu- 
reftVeflfel,  forming  at  length  a  Cruft,  and  by  de¬ 
grees  a  Calculus,  the  Principles  of  which  I  have 
demonftrated  to  be  the  fame  with  Bones,  Horns, 
Nails,  &V. 

\ 

§.  385.  Since  therefore  the  Motion  1  of  the 
Humours,  the  Structure  of  the  Body,  with 
Ligatures 2,  Injections  3,  and  occular  Infpedti- 
on,  joined  with  the  Diftempers  *  arifing  from 
a  Suppreflion  of  the  Urine,  do  very  plainly 
teach  us,  that  this  Excrement  can  be  only  dif¬ 
charged  conveniently  by  thefe  ways  from  the 
Blood :  there  is  therefore  no  Occafion  to  fup- 
pofe  or  imagine  Paflages  from  the  Stomach  * 
and  inteftines  difcharging  Liquors  from  their 
Cavities  into  that  of  the  Peritonaeum  $  and 

then 
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then  again  to  fuppofe  corresponding  Pores 
Seated,  as  well  in  the  Membrane  which  is  ex¬ 
tended  over  the  Pelvis  and  Bladder,  as  alfo  in 
the  Bladder  itfelf,  by  which  Pores  the  Urine 
may  be  abforded  and  conveyed  direftly  into 
the  Cavity  of  the  Bladder  ;  as  alfo  that  there 
is  no  Obftacle  to  refill  fuch  a  Courfe  of  the 
Urine,  but  that  the  Courfe  is  quite  free  and 
expeditious.  Laftly,  To  fuppofe  or  invent 
the  Appearances  which  fuch  a  Paffage  re¬ 
quires,  when  at  the  fame  time  there  are  no 
Arguments  which  can  be  brought  to  prove  the 
Paffage  itfelf. 

*  The  Urine  flows  laft  from  the  Urethra,  which 
receives  it  from  the  Bladder,  the  Bladder  from  the 
Ureters,  the  Ureters  from  the  Pelves,  and  the 
!  Pelves  from  the  Papillae  j  which  Papillse  receive 
the  Urine  from  the  Tubuli  of  Bellini ,  and  thefe 
laft  receive  it  from  the  fmall  Arteries  themfelves, 

1  which  are  continued  from  the  renal  Arteries.  So 
[  that  from  the  firfb  to  the  laft,  the  Urine  paffes 
!  from  the  renal  Arteries  into  the  Urethra. 
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a  This  Experiment  has  been  frequently  made  by 
Drelincourt .  He  opened  the  Abdomen  of  a  living 
Dog,  taking  care  to  prevent  too  great  Injury  from 
being  offered  to  the  Blood-veffels  *,  and  he  then 
made  a  Ligature  upon  the  Arteries  :  hereupon  the 
Dog  evacuated  what  Urine  remained  in  his  Blad¬ 
der  almoft  fo  entirely,  that  fcarce  a  Drop  remain¬ 
ed,  and  fome  time  after  the  Animal  died  lethar¬ 
gic  *,  but  upon  opening  the  Bladder,  it  was  found 
perfectly  empty. 

3  Urine  being  mixed  with  Ink,  and  inje&ed 
by  the  emulgent  Artery,  runs  partly  into  the  cor- 

refponding 
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refponding  Vein,  and  Part  of  it  penetrates  into  the 
uriniferous  Duds,  Ureters,  and  Bladder. 

4  Certain  Death  follows,  when  a  Perfon  has 
both  Kidneys  or  both  Ureters  obftruded  by  a  Cal¬ 
culus,  or  by  any  other  Caufe  ;  and  upon  opening 
the  Bodies  of  fuch  Perfons  after  Death,  the  Bladder 
is  found  empty. 

*  There  have  been  at  all  Times,  and  in  all  Ages, 
certain  Perfons  who  have  fought  after  a  different 
Palfage  of  the  Urine  from  that  which  it  takes 
through  the  Kidneys,  which  was  believed  too 
fhort  a  Courfe.  There  are  Fibres  defcribed  as  paf- 
fing  from  the  Stomach  to  the  Bladder,  in  Hippo¬ 
crates's  Book  De  locis  in  homine ,  which  we  may 
perhaps  interpret  to  be  the  Ureters,  for  any  other 
Courfe  appears  to  have  been  refuted  by  Erafiftra- 
tus :  but  the  Opinion  was  revived  again  fome 
Years  ago,  and  is  at  length  almofl  expunged. 
About  the  Beginning  of  the  prefent  Century,  it 
was  propofed  in  the  Memoirs  of  the  Royal  Acade¬ 
my  of  Sciences  at  Paris ,  that  there  were  two  kinds  of 
Urine  ;  one  which  is  commonly  fo  called,  contain¬ 
ing  the  oily,  faline,  and  earthy  Parts  of  the  Blood 
which  are  feparated  in  the  Kidneys  *,  and  another 
fort  of  Urine  which  is  very  thin  and  watery,  paf- 
fing  through  new  Pores  or  Duds  into  the  Bladder. 
This  Opinion  was  propofed  by  its  Author  with  fo 
many  feeming  Advantages  on  its  Side,  that  he 
hoped  it  would  be  univerfally  allowed  without 
Difficulty  by  all.  It  was  therefore  the  Opinion  of 
the  learned  Members  of  that  Academy,  that  the 
Urine  properly  fo  called,  had  a  different  Paffage 
from  that  which  is  commonly  known  into  the 
Bladder,  by  whofe  Pores  it  was  abforded  without 
hrfl  palTing  through  the  Kidneys.  After  reading 
the  ample  Demonftration  of  Morinus  in  the  Me¬ 
moirs  of  the  Academy  for  1791,  I  could  not 

conceive 
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conceive  any  Convidlion  in  it.  His  Reafoning 
feemed  to  be  to  the  following  Furpofe  :  That  ali 
the  Drink  paffes  into  the  Stomach,  but  that  a  con- 
fiderable  Part  of  it  was  abforded  through  the  Pores 
of  the  Stomach  *,  and  fo  far  his  Pofition  is  true 
enough.  But  it  is  then  added,  that  the  abforbed 
Liquor  paffes  through  the  Pores  of  the  Stomach 
into  the  Cavity  of  the  Abdomen  ;  whereas  this  is  a 
falfe  Propofition  :  for  the  abforbing  Pores  in  the 
Stomach  belong  to  the  Veins ;  but  the  Veins  do 
not  exhale  nor  difcharge  any  Liquor  either  out  of 
the  Body,  nor  into  the  Cavity  of  the  Abdomen, 
but  return  their  abforbed  Liquors  into  the  larger 
Veins,  thence  paffing  by  them  to  the  Heart,  and  from 
the  Heart  to  the  Arteries.  It  is  then  added,  that 
the  abforbed  Liquor  diftilling  like  Dew  through 
the  Pores  of  the  Stomach,  is  applied  to  the  Sur¬ 
face  of  the  Peritonaeum,  which  lies  next  to  the 
Bladder  ;  and  being  again  abforbed  through  the 
Pores  of  that  Membrane,  paffes  to  the  Bladder  it- 
felf,  by  whofe  Pores  alfo  it  is  abforbed,  and  falls 
into  its  Cavity  ;  and  thus  there  is  an  immediate 
and  ready  Paffage  given  to  Liquors  from  the  Sto¬ 
mach  into  the  Bladder,  without  paffing  either  into 
the  Blood,  or  going  through  the  Heart,  Lungs, 
Arteries,  and  Kidneys.  But  no  Perfon  cou’d  ever 
demonftrate,  that  the  Water  which  is  transfufed 
into  the  Cavity  of  the  Abdomen,  is  ever  abforbed 
through  the  Pores  of  the  Bladder,  notwithftanding 
they  make  it  one  of  their  Arguments,  that  drop- 
Heal  Patients  have  thus  a  ready  Paffage  for  evacua* 
ting  the  Water  by  diuretic  Medicines.  For  when 
that  Water  is  difeharged  by  Urine,  it  returns 
through  the  Veins  into  the  Blood.  But  if  there 
was  another  Courfe  for  the  Urine  to  pafs  into  the 
Bladder,  dihindl  from  that  of  the  Kidneys  ;  what 
Reafon  can  be  given,  why  thofe  Patients  are  kil¬ 
led. 
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led,  who  have  a  total  ObftruCtion  of  both  Kid¬ 
neys,  or  both  Ureters,  either  by  an  Inflammation 
or  a  Calculus.  For  in  a  Suppreffion  of  Urine  ari- 
fing  from  thefe  Caufes,  not  a  Angle  Drop  of  Urine 
paflfes  into  the  Bladder,  nor  out  of  the  Body,  ex¬ 
cept  a  few  Drops  of  Mucus  which  arife  from  a 
different  Quarter  \  and  what  is  ftill  more,  the 
Bladder  is  ufually  found  empty  after  the  Death  of 
fuch  a  Patient,  which  is  feldom  protraCted  beyond 
the  Afteenth  Day.  But  if  the  Bladder  has  abforb- 
ing  Pores  by  which  Urine  can  pafs  into  it,  as  well 
as  by  the  Ureters,  why  do  we  not  And  the  Blad¬ 
der  Ailed  in  thefe  Difeafes  by  abforbing  the  Urine  ? 
But  they  proceed  to  conflrm  their  Reafonings  by 
Experiments ;  for,  fay  they,  if  the  Stomach  be 
either  inverted  or  not,  and  the  Pilorus  is  accurate¬ 
ly  tied,  while  its  Capacity  is  Ailed  with  Water  by 
the  other  Oriflce  ;  if  the  Stomach  be  then  fufpend- 
ed,  it  will  in  a  few  Hours  quite  empty  itfelf ;  and 
therefore  they  think  it  evident  to  a  Demonftration, 
that  there  is  a  Paflfage  in  a  dead  Body  from  the 
Cavity  of  the  Stomach  through  all  its  Membranes, 
by  which  Liquors  may  freely  pafs  into  the  Cavity 
of  the  Abdomen.  But  this  is  a  very  great  Falla¬ 
cy,  for  when  the  Stomach  is  taken  out  of  the  Bo¬ 
dy,  it  is  cut  off  from  its  Connection  with  all  the 
other  Vifcera,  from  the  Pancreas,  Colon,  O- 
mentum,  £s?c.  In  doing  which  the  Veins  are  di¬ 
vided,  namely,  the  Epiploic,  Pyloric,  Vafa  bre- 
via,  &c.  by  which  the  Stomach  communicates 
with  thofe  Parts.  Therefore  the  Water  which  is 
abforbed  by  the  bibulous  DuCts  of  the  Stomach, 
paflfes  into  the  Trunks  of  thefe  divided  Veins,  and 
flows  out  through  them  :  but  if  thofe  Veins  were 
not  divided,  it  would  pafs  into  theMafs  of  Blood. 
The  laft  Experiment  urged  in  favour  of  this  new 
Courfe,  is,  that  warm  Water  or  mineral  Waters 

are 
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are  evacuated  almoft  as  foon  as  they  are  drank. 
But  even  this  Obfervation  has  no  Force  in  favour 
of  their  Hypothecs.  For  it  is  not  that  Water 
which  is  immediately  drank,  which  paffes  into  the 
Bladder,  and  urges  the  Patient  to  Urine  \  but  it  is 
from  the  other  old  Water  and  Humours  of  the 
Blood  being  propelled  and  forced  more  fwiftly 
through  the  Kidneys  by  the  cold  Water  lad  drank, 
by  which  alfo  the  Bladder  itfelf  is  urged  to  eva¬ 
cuate  its  Contents.  Hence  it  is  that  never  fo  much 
Urine  is  evacuated,  as  there  is  Water  drank,  but 
always  fomething  lefs.  If  after  drinking  the  firft 
Draught,  another  Draught  be  again  taken  after  a 
fhort  Interval,  the  former  will  be  expelled  by  the 
latter  ;  fo  that  the  firft  Draught  will  be  expelled 
by  the  third,  the  fecond  by  the  fourth,  and  fo  on 
in  fuch  a  manner,  that  what  is  laft  drank  will  ne¬ 
ver  be  expelled  until  there  is  an  Acceflion  of  more. 
That  this  is  the  Courfe  or  Manner  in  which  mine¬ 
ral  Waters  are  voided  is  demonftrable,  i.  Becaufe 
the  Urine  which  is  difcharged  after  drinking  the 
firft  Draught  in  the  Morning,  whether  hot  or 
cold,  appears  by  its  Colour  and  Smell  to  be  the 
concoded  Urine  of  the  Blood  and  Chyle,  and  not 
the  Remains  of  the  mineral  Water.  2.  Becaufe 
the  Urine  which  is  voided  after  the  fecond  Draught, 
appears  half  concoded,  paler  than  the  former,  ' 
but  yet  tinged  with  fome  Colour,  and  therefore 
neither  is  the  Urine  of  the  mineral  Water  voided 
at  the  fecond  time.  3.  The  Urine  which  is  void¬ 
ed  in  the  next  or  third  place,  is  the  firft  that  ap¬ 
pears  pale  or  watry,  and  by  its  Colour  or  Smell 
feems  to  be  the  Remains  of  the  Water  which  was 
firft  drank.  4.  All  the  Water  which  is  drank  is 
never  entirely  voided  in  an  equal  Quantity  by  U- 
rine ;  but  if  ten  Pints  were  drank,  about  eight  of 
them  will  be  thus  evacuated  ;  which  is  a  manifeft 
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Indication,  that  the  Pint  lad  drank  is  not  imme¬ 
diately  difcharged,  but  is  retained  for  fome  time 
in  the  Blood-vefTels,  which  it  in  part  fills  ;  and 
there  waits,  till  by  a  fucceeding  Draught  it  is  in  a 
manner  urged,  as  it  were,  by  PrefTure  in  a  conti¬ 
nued  Stream  through  a  T ube. 

§.  386.  From  hence  alfo  we  may  perhaps 
be  able  to  determine,  whether  the  Kidneys 
conduce  any  thing  to  the  Formation  of  the 
Semen  *,  and  how  far  they  conduce  towards  it? 
at  leaf!;  the  Vicinity  of  the  emulgent  and  fper- 
matic  Arteries,  denotes  fome  latent  Sympathy 
betwixt  thefe  Parts. 

*  It  is  a  common  Phrafe  among  the  ancient 
Hebrews  with  the  Inhabitants  of  Aft  a,  Arabia ,  and 
Syria,  to  fpeak  of  their  Children  and  Kindred,  as 
having  defcended  in  common  from  the  Loins  of 
their  Grandfather  :  in  favour  of  which  Didtion,  we 
may  alledge  the  conftant  Vicinity  that  is  found  be¬ 
twixt  the  fpermatic  and  emulgent  Arteries,  not 
only  in  Man  but  alfo  in  brute  Animals  •,  and  the 
fpermatic  Vein  on  the  left  Side  almolt  continually 
difcharges  itfelf  into  the  emulgent  Vein  of  the  fame 
Side.  The  feminal  Veficles  in  all  Animals  arecon- 
ftantly  fixed  at  the  Neck  of  the  Bladder,  but  yet 
this  is  no  Foundation  for  the  Reafon  alledged  by 
Galen ,  namely,  that  the  fubputrid  and  faline  Urine 
might  mix  with  the  Seed  to  produce  the  greater 
Titilation  :  for  there  is  nothing  putrid  in  the  Se¬ 
men,  even  though  it  has  been  retained  for  many 
Years  in  its  Veficles,  but  is  always  of  a  mild  bal- 
famic  Nature.  But  I  am  afraid  we  can  have  but 
little  Hopes  of  expedting  any  Light  into  this  Af¬ 
fair,  from  the  Difcoveries  of  Valjalva. 
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Swammerdam,  Redi ,  and  other  Natural ifts  de¬ 
mo  nil  race,  that  all  Fowls  and  Birds,  and  alfo  Fifh 
do  evacuate  Urine,  though  in  a  different  Manner 
from  Quadrupeds. 

§.  387.  Laftly,  it  may  alfo  appear  from 
what  has  been  faid,  why  Gravel 1  and  Stones z 
are  fo  frequently  formed  from  the  Urine,  in 
its  feveral  Paffages  ? 

1  It  is  demon  derated  in  another  Place  (§.  434.) 
that  the  human  Body  continues  the  fame  but  for  a 
very  fhort  time,  its  feveral  Parts  being  continual¬ 
ly  changed,  till  at  length  the  whole  is  renovated. 
The  Nails  or  Hair  being  cut  or  fhaved  off  at  the 
ufual  times,  are  fupplied  with  more  of  the  fame* 
Kind  ;  and  even  if  a  large  Part  of  a  broken  Bone 
be  taken  out,  fo  as  to  leave  a  confiderable  Space, 
the  whole  Cavity  will  be  filled  up  in  a  few  Months 
with  a  Subftance  nearly  refembling  that  of  the  Bone 
itfelf,  fo  that  in  three  Months  the  Bone  will  be  re¬ 
ft  or  ed  to  its  former  Continuity.  In  djia  it  has 
been  cuftomary  for  People  through  all  Ages  pall, 
to  let  their  Beards  grow  *,  and  the  Europeans  who 
live  there  being  accuftomed  before  to  lhave  their 
Beards  very  clofe,  are  neverthelefs  furnifhed  in 
about  fix  Months  time  with  a  Beard  as  long  as 
the  reft  ;  nor  will  it  grow  to  any  greater  Length, 
even  though  it  be  continued  for  a  longer  time  ; 
and  therefore  thofe  who  have  continued  their 
Beards  for  many  Years,  have  them  by  degrees 
changed  by  the  Production  of  new  Hairs.  We 
fee  that  all  the  hard  and  foft  Parts  of  a  Chicken 
are  produced  in  the  Space  of  twenty- four  Days, 
from  the  fluctuating  white  of  an  Egg  :  and  even 
Man  himfelf  arifes  from  an  infenfible  Drop  of  the 
feminal  Fluid.  From  all  this  it  is  evident,  that  all 
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the  folid  Parts  of  the  Body  which  have  performed 
their  proper  Offices,  are  continually  abraded  and 
confumed,  while  at  the  fame  time  there  is  a  perpe¬ 
tual  Renovation  or  Reftitution  made  of  new  Mat¬ 
ter  to  fupply  the  Place  of  the  old  ;  and  this  pro¬ 
perly  is  the  Nutrition  of  an  adult  Perfon,  namely, 
/for  the  folid  Parts  to  be  fupplied  with  as  much 
Matter  from  the  Humours,  as  is  daily  wafted  and 
caft  off  from  the  Body  :  to  that  every  folid  Part 
of  the  human  Body  which  has  performed  its  Of¬ 
fice,  is  continually  evacuated  or  caft  off;  but  whe¬ 
ther  or  no  thefe  Exuviae  become  firft  acrid,  I 
cannot  determine.  But  thefe  folid  Staminae  or 
earthy  Particles  of  the  Body  can  neither  be  dis¬ 
charged  by  the  Inteftines,  nor  by  the  Skin  in  the 
Form  of  perfpirable  Vapours  or  Sweat,  and  there¬ 
fore  it  follows,  that  they  muft  be  depofited  in  the 
Kidneys,  and  evacuated  together  with  the  Urine  ; 
fo  that  a  Retention  of  them  in  the  Kidneys  will 
produce  a  Scone.  But  that  the  Kidneys  only  are 
the  proper  Outlets  for  thefe  excrementitious  folid 
Particles,  may  be  eafily  deni  on  ft  rated  by  Experi¬ 
ment.  For  if  .you  take  Urine  as  it  flows  warm 
.from  the  Body  into  capillary  Glafs  Tubes,  and 
view  it  with  a  Microfcope  in  the  Rays  of  the 
Sun,  it  will  at  firft  appear  pellucid,  till  at  length 
it  will  continually  depofit  little  Scales,  which  are 
the  true  conftituent  Particles  of  a  Calculus,  and 
will  in  a  little  time  fix  thenifelves  to  the  Sides  of 
the  Glafs  Tube.  Thus  we  alfo  fee  a  ftony  Cruft 
of  the  fame  Nature  formed  about  the  Sides  and 
Bottoms  of  Chamber-pots  *,  which  Cruft  is  at  firft 
very  thin,  but  increafes  by  new  Strata,  which  if 
not  fcoured  off,  while  more  Urine  is  continually 
poured  into  the  fame  Veffel,  it  increafes  fometimes 
to  fuch  a  degree,  as  totally  to  cover  the  internal 
Surface  of  the  Glafs  or  Receotacle  in  which  if  flood. 
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If  thefe  Particles  are  not  continually  walhed  out  of 
the  Body,  but  fix  themfelves  in  any  Part,  they 
form  a  Magnet,  to  which  the  fimilar  Bony  Parti¬ 
cles  will  adhere,  and  from  hence  will  arife  a  Cal¬ 
culus.  Even  in  any  Part  of  the  Body,  not  except¬ 
ing  the  Brain  and  Tefticles,  a  Calculus  will  be 
formed  if  there  is  but  the  lead  folid  Particle  to 
which  that  fabulous  Matter  may  adhere,  which 
ought  to  be  depofited  in  the  Urine  :  but  a  human 
Calculus  appears  to  be  a  hard  friable  Body,  difiol- 
vable  in  no  Liquor  as  hitherto  dilcovered,  except 
Spirit  of  Nitre.  We  know  by  Experience  that  a 
Magnet  or  Bafis  may  be  formed  for  the  Adhe- 
fion  of  thefe  fabulous  Particles  of  a  final  1  Grume 
of  Blood,  Matter,  a  Bit  of  Wool,  a  little  Mem¬ 
brane,  a  Splinter  of  Wood,  a  Fragment  of  Glafs, 
or  Lead,  or  a  Particle  of  any  other  kind  of  a  fo¬ 
lid  Body.  A  leaden  Bullet  which  was  fhot  from  a 
Gun  into  the  Bladder,  continued  there  for  a  confi- 
derable  time  without  giving  the  Patient  any  great 
Uneafinefs,  nor  did  he  complain  of  the  Srrangury 
for  a  long  time  afterwards  *,  but  after  the  Perfon’s 
Deceafe,  a  large  Stone  was  found  in  the  Bladder 
formed  round  the  leaden  Bullet.  Nucke  opened 
the  Bladder  of  a  living  Dog,  and  inferred  a  little 
Ball  of  Wood  ;  the  Animal  was  afterwards  cured 
of  his  Wound  :  but  when  the  Anatomift  cut  open 
his  Abdomen  fome  Months  afterwards,  he  found 
a  Stone  formed  round  the  wooden  Spherule.  A 
Tent  Hipping  into  the  Bladder  out  of  the  Urethra 
by  fome  Accident  has  been  obferved  to  lay  the  Ba¬ 
fis  of  a  large  Stone.  If  a  Perfon  does  not  ufe  Ex- 
ercife,  while  at  the  fame  time  the  uriniferous  Duds 
are  comprefied  with  too  great  a  Load  of  Fat,  the 
Paffage  of  the  Urine  to  the  Bladder  will  be  im¬ 
peded,  and  the  mealy  Dull  or  fcabulous  Particles 
of  the  Stone  will  continually  Bop  in  the  Tubuli 
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Bel) iniani,  whence  a  Calculus  will  be  formed. 
The  chief  Prefervative  therefore  againft  the  Stone, 
will  confift  in  keeping  the  urinary  Paffages  conti¬ 
nually  clear,  and  free  from  any  folid  Particles  to 
which  the  Matter  of  a  Calculus  may  adhere  :  in 
order  to  which  two  things  are  to  be  avoided, 
namely,  I.  Never  to  lie  for  a  confiderable  time 
quite  flat  upon  the  Back.  2.  Never  to  retain 'the 
Urine  too  long.  But  in  the  Beginning  of  the  Dif- 
order,  while  the  Gravel  is  fmall  and  moveable, 
the  bed  Method  of  relieving  the  Patient  will  be, 
by  ordering  him  to  drink  a  quarter  of  a  Pint  of 
warm  Water  before  Meals,  and  to  ufe  moderate 
Exercife  for  about  the  Space  of  an  Hour.  Upon 
this  Subject  Fernelius ,  ( Pathol .  lib.  vi.  cap.  12.) 
deferves  to  be  confulted,  who  is  the  firft  Phyfician 
that  has  wrote  with  Truth  concerning  the  Calculus. 

*  The  human  Calculus  is  neither  Salt  nor  Spirit, 
as  Helmont  imagined,  nor  is  it  Oil  ;  but  it  is  moftly 
fixed  or  permanent  Air  combined  with  the  earthy 
Particles,  which  have  been  rubbed  off  from  the 
fmalleft  Veffels  by  the  Force  of  the  circulating 
Humours,  intermixed  and  cemented  together  by 
fome  of  the  urinous  Salts  and  Oils,  fo  as  to  form 
a  com  pad  or  folid  Body. 


Concerning  the  Structure  and  AElion 
*  of  the  Mufcles . 


§.  388.  fL  FTER  having  furveyed  what 
jl  Addons  are  performed  by  the 
Blood  in  its  Paffage  through  the  Vifcera,  it 
will  be  neceffary  for  us  in  the  next  place  to 
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examine  what  it  performs  in  parting  through 
all  the  Mufcles 1  of  the  Body,  and  then  to  en¬ 
quire  inro  the  Adtion  z  of  the  Blood,  which  is 
moved  through  the  internaFor  external  Inte¬ 
guments  which  invert  either  the  Surface  or 
internal  Cavities  of  the  Body. 

1  A  Mufcle  is  by  the  Greeks  faid  to  be  a  Portion 
of  Flefh  refembling  a  Moufe,  that  is,  having  a 
peaked  Head,  almoft  without  any  perceptible 
Neck,  joined  to  a  pretty  long  and  round  Body, 
and  terminating  in  a  long  (lender  and  round  Tail 
or  Tendon.  By  a  Mufcle  we  mean  an  organical 
Parc  of  the  Body,  capable  of  exciting,  determining, 
or  directing,  and  continuing  the  feveral  Motions 
of  all  the  Parts,  at  the  Pleafure  of  the  Mind. 
And  this  Definition  explains  not  the  Nature  but 
the  proper  and  charadferifiic  Adtion  of  a  Mufcle. 

I  am  by  no  means  pleafed  with  the  Definition 
which  Philofophers  give  of  Things,  by  intermix¬ 
ing  their  Natures  or  Defcriptions  *,  as  for  inftance, 
in  defining  Gold,  to  give  us  an  Affemblage  of  all 
the  Ideas  compofing  that  Metal.  If  Philofophers 
demand  fuch  Definitons  from  Anatomifts,  it  is 
more  than  we  are  capable  of.  But  in  my  Judg¬ 
ment,  a  Body  is  rightly  defined  by  afiigning  any 
one  of  its  Charadters,  which  are  to  be  found  in 
that  and  in  no  other  Body  :  thus,  for  Example, 
Glafs  is  a  pellucid  Body,  brittle  in  the  Cold,  and 
formed  of  flint  Stones  or  flinty  Sand,  combined 
with  an  alcaline  Salt  by  the  Force  of  Fire.  This 
Character  of  Glafs  though  it  does  not  expound  its 
Nature,  is  certainly  fufficient  to  diftinguifh  it 
or  prevent  it  from  being  confounded  with  all 
other  Bodies.  In  the  fame  manner  we  define  a 
Mufcle  *,  for  there  is  no  Part  mufcular  but  what 
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is  produdive  of  animal  Motion  ;  and  if  you 
except  again  ft  the  Definition,  that  there  are  fome 
Mufcles  whofe  Adions  are  not  governed  by  the 
Influence  of  the  Will  *,  I  anfwer,  that  they  are  ne- 
verthelefs  of  the  fame  Fabric  with  thofe  Mulcles 
which  are  the  Servants  to  execute  the  Inclinations 
of  the  Mind. 

4  We  are  in  this  Place  therefore  to  examine  in 
what  manner  the  Mufcles  follow  the  Influence  of 
the  Will  :  namely,  as  if  a  Perl'on  is  walking  with 
a  quiet  Mind,  and  thinks  that  after  a  hundred  Steps 
he  will  have  his  right  Hand  held  by  his  left,  in 
a  prone  Situation  ;  it  is  manifefl:  that  fuch  a  Mo¬ 
tion  will  proceed  entirely  from  the  Will.  In  order 
to  explain  this  Motion,  it  cannot  be  fuppofed  necef- 
fary  to  aflign  the  Manner  of  its  firfl;  determinating 
Caufe  j  for  this  is  not  only  out  of  human  Capaci¬ 
ty,  but  would  be  equally  ufelefs  as  it  is  impoflible. 
If  I  am  about  to  explain  the  Motion  of  a  certain 
Ball  marked  A,  and  demonflrate  that  it  is  moved 
by  another  Ball  marked  B,  I  fhall  have  then  per¬ 
formed  the  Talk  without  enquiring  from  whence 
the  Ball  B  derived  its  Motion.  Again,  for  I  li¬ 
ft  a  nee  :  I  fee  a  Perfon  in  Health  campofe  himfelf 
to  Reft  in  his  Bed,  and  when  he  awakes  in  the 
Morning,  he  endeavours  to  draw  the  Curtain  : 
fuch  a  Perfoa  is  then  lurprifed  to  find  that  his 
Hand  does  not  obey  the  Motion,  which  he  incli¬ 
ned  to  perform  ;  and  it  is  the  Caufe  of  this  Mo- 
tion  which  the  Hand  poflfefled  the  Day  before,  but 
of  which  it  is  now  dedicate,  that  we  (hall  take  up¬ 
on  us  to  explain. 

§.  3S9.  But  this  being  one  of  the  mod  dif¬ 
ficult  and  obfeure  Subjeds,  as  being  feated  in 
the  mojt  minute  1  Veffels  and  Inftruments  2  of 
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the  Body,  it  has  occafioned  a  great  Variety  of 
Opinions,  and  has  at  the  fame  time  render’d 
it  difficult  to  chufe  the  beft. 

1  The  fmalleft  fanguiferous  Veflfels  are  fcarce  vi- 
fible  by  the  Microfcope  ;  but  the  Veflels  of  which 
we  here  fpeak  may  be  fome  Myriads  of  times  leis 
than  thefe :  but  notwithftanding  the  Afped  of  fo 
great  a  Difficulty,  the  human  Mind,  being  impa¬ 
tient  of  Ignorance,  has  contrived  various  Methods 
by  which  this  Motion  may  be  brought  about,  in- 
fomuch  as  to  render  it  difficult  to  judge  betwixt 
the  contrary  Dodrines  of  the  Learned.  But  in 
general  we  are  to  obferve  this,  that  if  a  hundred 
are  of  different  Opinions,  there  may  be  fome 
Truth  in  each  of  them,  as  well  as  fome  Falacy, 
nor  was  any  Propofltion  ever  darted  fo  perfed  as 
to  be  without  Defedi,  But  if  we  colled  together 
out  of  each  Syftem  every  thing  which  appears  to 
be  true,  and  join  them  into  one,  we  ffiall  then 
have  an  Edifice  moderately  perfed. 

4  In  other  Parts  of  the  Body,  the  Microfcope 
and  Injedions  affift  us  in  determining  their  Stru- 
dure  *,  but  in  this  Cafe  both  thefe  Artifices  are  but 
of  little  Service  to  us.  But  it  is  firft  neceffary  to 
obtain  a  Knowledge  of  the  Figure  of  any  Inftru- 
menr,  in  order  to  explain  its  Ufe,  otherwife  we 
muff  always  defpair  of  being  fatisfied  that  our  Ex¬ 
planation  is  true.  If  you  fay  an  Inftrument  is 
Iron  or  Steel,  you  fay  nothing  towards  explaining 
its  Ufe  j  but  if  you  fay^an  edged  Inftrument  of 
Steel  is  ground  into  a  Razor,  you  may  be  then 
capable  of  applying  it  to  mechanical  Principles,  fo 
as  to  explain  the  Power  and  Adion  of  the  known 
Inftrument.  Antiquity,  it  muft  be  confeffed,  has 
left  us  no  Afliftance  in  this  Affair  ;  for  all  our 
Knowledge  in  this  refped  is  owing  to  the  Mo- 
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derns,  who  perceived  the  Adtions  of  the  Mufcles 
without  being  able  to  difeover  their  Fabric,  and 
for  that  Reafon  they  have  been  always  inftable,  or 
wandering  in  their  Opinions. 

§.  390.  But  to  proceed  •  the  folid  Parts  of 
the  human  Body  are  either  moved  by  the  Im- 
pulje  1  of  the  Humours 2  which  flow  forcibly 
through  them  ;  or  elfe  they  are  moved  by 
means  of  Mufcles  3  which  are  faften’d  to  the 
Paris  deftin’d  for  Motion  :  but  this  lafl:  Kind 
of  Motion  ceafes,  when  the  Mufcle  is  either 
divided,  broke  afunder,  or  corrupted  ;  and 
th  is  Motion  is  either  voluntary  4,  fpontaneous, 
or  mixed. 

T  The  Aorta  receives  two  Ounces  of  Blood 
from  the  Heart  in  a  fecond  of  time,  and  expels  as 
much  through  the  Veflels  in  the  fame  Inftant  of 
time :  and  therefore  the  Motion  of  the  Blood  ap¬ 
pears  to  be  ftrong  and  rapid  •,  for  the  Strength  of 
this  Motion  is  evident  from  the  Heat  refulting 
from  that  and  the  Attrition,  fince  when  the  Motion 
of  the  Heart  is  removed,  the  Parts  immediately 
become  cold.  Buc  all  this  Attrition  and  Heat  re- 
fults  from  the  Force  and  folid  Fabric  of  the  Arte¬ 
ry  ;  for  the  mod  fierce  Horfe  who  foams  with  his 
Strength  may  be  eafily  quieted  in  a  few  Minutes 
time  without  at  all  changing  the  Humours,  but 
only  by  running  him  under  Water,  by  which  the 
Motion  of  the  Heart  and  Arteries  will  be  removed  : 
and  therefore  this  mufcular  Strength  did  not  refide 
in  the  Fluids,  but  only  in  the  folid  Parts. 

a  Both  the  vital  and  the  animal  Fluids  each  of 
them  concur  to  this  Adfion  :  for  when  once  the 
Motion  of  the  Blood  and  Spirits  through  the 
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Nerves  is  fupprefted,  all  the  Power  of  the  Solids 
is  immediately  deftroyed. 

3  In  order  to  point  out  any  Object  with  the 
Forefinger,  the  Tendon  of  it  is  immediately  ex¬ 
tended,  as  one  may  plainly  perceive,  towards  the 
Wrift  :  but  if  the  Mufcle  does  not  adt,  the  Finger 
will  not  be  extended,  and  therefore  the  Motion  of 
the  Finger  is  from  the  Mufcle. 

4  For  Example  :  Suppofe  the  Influence  of  the 
Mind  deftroyed,  which  is  neceftary  to  produce  the 
Motion  of  a  Mufcle,  as  we  find  it  is  in  a  paraly¬ 
tic  Patient,  there  will  neverthelefs  be  no  vifible 
Alteration  apparent  in  the  paralytic  Limb  ;  but 
yet  he  will  not  be  capable  of  moving  that  Limb  at 
pleafure,  which  is  therefore  from  a  Defedf  in  the 
Mufcles.  But  this  voluntary  Motion  of  a  Mufcle 
is  very  different  from  the  natural  Motion  of  its 
Fibres,  which  always  endeavour  to  contract  them- 
felves  ;  for  that  contradfile  Force  ftill  remains  in 
the  paralytic  Limb,  and  even  increafes  after  Death, 
when  all  the  Motions  of  the  Mufcles  are  deftroy¬ 
ed. 

§.  391.  All  Mufcles  are  faid  to  adf,  when, 
being  render’d  Jhorter  l,  they  draw  together, 
or  prefs  the  folid  Parts  to  which  they  are  at¬ 
tach’d,  or  expel  the  Humours  by  their  Pref- 
fure. 

1  That  the  whole  Adtion  of  a  Mufcle  confifts  in 
this  Contradfion  or  Shortening,  will  be  readily  al¬ 
lowed  by  every  one  who  has  made  the  lead  Obser¬ 
vation  of  them,  or  who  has  but  the  leaft  Skill  in 
anatomical  Matters  :  for  when  the  lower  Jaw  is  re¬ 
laxed,  or  let  down,  the  Mafteter  Mufcle  may  be 
eafily  felt  with  the  Hand  ;  and  in  biting,  it  may  be 
perceived  to  fhorten  and  fwelh  Even  when  you 
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move  any  Part  of  the  Body,  as  the  Arm,  all  that 
you  have  done  is  the  fhortening  of  thofe  Mufcles 
which  move  the  Arm  ;  and  the  Length  which  is 
taken  from  the  natural  Length  of  the  Mufcles  in 
their  fhortening,  is  the  exaCt  Meafure  of  the  Mo¬ 
tion  of  the  Arm.  But  though  there  is  another 
Clafs  of  Mufcles,  which  either  contain  or  carry 
fome  Humour  ;  yet  there  is  no  Difference  in  their 
Motion,  for  they  are  likewife  contracted  about 
their  contained  Humours,  which  they  expel  by 
that  Contraction.  Of  this  nature  are  the  Heart, 
Inteftines,  Bladder,  Stomach,  and  Arteries  :  for 
thefe  have  a  Contraction  in  the  living  Animal  dif¬ 
ferent  from  that  which  they  continue  to  exert  after 
the  Animal  is  dead. 

§.  392.  All  the  Difficulty  therefore  in  this 
Cafe  is  to  affign  the  Fabric  1  and  contracting  • 
Caufe  of  the  Mufcle  ;  one  of  which  muff  cer¬ 
tainly  have  a  great  Dependance  on  the  other, 

1  If  we  have  but  once  an  Idea  of  the  Fabric  of 
the  Parts  of  the  human  Body,  we  have  then  alfoan 
Idea  of  all  its  Motions  :  for  the  moft  inquifitive 
Phyfician  does  not  fearch  after  the  moft  remote 
Caufes,  but  thofe  only  which  are  capaple  of  being 
immediately  perceived  by  our  Senfes.  And  he 
who  has  explained  the  proximate  Caufe,  muft  be 
allowed  to  have  given  the  whole  Account.  For 
Inftance  ;  the  Body  A  ftrikes  upon  the  Body  B, 
which  was  before  at  Reft  ;  I  fay,  that  the  moving 
Body  A  is  the  proximate  Caufe  in  the  Motion  of 
the  Body  B,  which  is  all  that  we  enquire  after. 
For  by  a  Caufe  we  underhand  a  Being  related  to 
fome  EffeCt,  which  Caufe  being  removed,  the 
other  relative  Being,  which  we  call  the  EffeCt,  is 
alfo  removed,  and  the  Reverfe.  What  Perfon,  in 

order 
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order  to  explain  the  Action  of  a  Razor,  would 
take  upon  him  an  Enquiry,  after  the  Manner  in 
which  the  Steel  or  Iron  was  generated  in  the  Earth, 
and  in  what  Manner  its  component  Particles  were 
differently  combined  and  figured  ?  Certainly  fuch  a 
Perfon  would  fpend  more  than  a  fhort  Life  in  an 
ufelefs  and  tedious  Enquiry  after  a  Chain  of  Cau- 
fes  and  Effects. 

§.  393.  Every  Jitnple  1  Mufcle  hitherto 
known  confifts  only  of  one  flefhy  Belly  and 
one  Tendon,  and  may  be  again  divided  into 
other  fmaller  Mufcles  perfectly  like  itfelf,  ex- 
cepting  the  Difference  of  their  Size  ;  and  even 
thefe  fmaller  ones  which  compound  the  larger, 
may  be  again  divided  into  ftill  lefs,  plainly 
alike  in  all  refpeds  but  in  Magnitude  3  and  in¬ 
deed  this  Divifion  proceeds  fo  far,  that  at  laft: 
they  become  fo  incredibly  fmall,  as  to  exceed 
all  the  Power  of  Imagination.  But  Reafon 
tells  us  that  there  muft  be  an  End.  Since 
then  the  laft  and  fmalleft  is  like  2  the  whole 
Mufcle,  it  muft  needs  have  its  Belly  and  Ten¬ 
don  in  the  fame  manner  as  the  larger,  but 
muft  be  called  a  mufcular  Fibre,  by  an  Ai- 
fcmblage  of  which  is  formed  a  Mufcle  proper¬ 
ly  fo  called. 

1  Lower  was  the  firft  Anatomifl:  who  oppofed 
the  ancient  Opinion,  which  attributed  but  one 
Belly,  one  Head,  and  one  Tail  to  every  fingle 
Mufcle,  that  is  to  fay,  two  Tendons,  and  one 
fielhy  Belly.  But  he  demonftrated  that  every  Ten¬ 
don  had  its  proper  mufcular  Flefh,  and  that  there¬ 
fore  two  Tendons  had  likewife  two  fiefhy  Bellies  in 
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the  fame  Mufcle.  But  in  mofi:  Mufcles  one  Ten¬ 
don  is  fixed  to  an  immoveable  Bone,  and  this  is 
called  the  Head  of  the  Mufcle  ;  while  the  other 
Tendon,  which  is  infer  ted  into  the  Part  to  be  mo¬ 
ved,  is  called  its  Tail.  Indeed  fome  Mufcles  are 
excepted  which  have  no  fixed  Point,  fuch  as  the 
Sphincters.  And  the  Moderns  divide  other  Muf¬ 
cles  into  much  fmaller  Portions,  each  of  which  is 
furnifhed  with  its  flefhy  Belly  and  Tendon  :  and  of 
this  nature  there  may  be  near  a  dozen  diftinCt  Por¬ 
tions  obferved  in  the  del  toide  Mufcle,  which  Ruyfcb 
has  even  feparated  into  thirty  Mufcles.  But  even 
here  the  Divifion  does  not  terminate,  but  may  be 
carry’d  ftill  further;  infomuch  that  the  whole  del- 
toide  Mufcle  may  be  truly  faid  to  confiff  of  one 
hundred  and  forty- four  fmall  Mufcles,  each  of 
which  has  its  diftinCt  Tendon  :  for  the  Tendon  of 
any  Mufcle  may  be  divided  by  Maceration  into  as 
many  Parts  as  its  flefhy  Belly,  as  the  Experiment 
may  be  very  well  tried  in  the  large  pe&oral  Muf¬ 
cle.  But  the  temporal  Mufcle  is  aimoft  fimple 
below,  whereas  above  it  is  divided  into  above  fifty 
Tendons.  The  Biceps  of  the  Cubitus,  and  the 
Triceps  of  the  Thigh,  are  very  diflinCl  Mufcles, 
which  meet  together  in  one  Tendon  ;  but  they 
have  as  many  dill ind  moving  Caufes,  as  they  have 
diflinCI  Mufcles.  Lewenhoec  has  at  length  alfo 
applied  himfelf  to  examine  into  the  Mufcles  with 
his  excellent  Microfcopes ;  and  demonflrates,  that 
one  fingle  mufcular  Fibre  fplits  into  numberlefs 
other  Fibrils  barely  by  macerating  in  Water  ;  and 
that  one  of  thofe  Fibrils,  which  to  the  naked  Eye 
appears  to  be  fimple  and  uncompounded,  does  ne- 
verthelefs  by  the  Microfcope  appear  to  contain  as 
many  fmaller  Fibrils  as  the  whole  Mufcle  itfelf  did 
contain  of  the  vifible  Fibres,  which  appeared  to  be 
the  fmallefl  to  the  naked  Eye,  In  the  vafl  Mufcle 
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of  a  Whale  he  feparated  the  Flefh  into  Portions, 
thefe  Portions  into  Bundles,  and  thefe  Jaft  into  Fi¬ 
bres,  till  he  came  to  a  Tingle  dapillary  Fibre  ;  and 
this  laft  Fibre  he  found  to  be  as  it  were  a  Compen¬ 
dium  of  the  larger  Mufcle,  Teeming  as  large,  and 
made  up  of  as  many  Tmaller  Fibres  to  the  Micro- 
fcope,  as  there  Teemed  to  be  vifible  Fibres  in  the 
large  Mufcle.  But  from  the  largeft  of  Animals  he 
defcended  to  the  fmalleft,  and  obferved  that  the 
Foot  of  a  Flea  was  contained  in  a  Tort  of  Cafe  or 
Shell  like  that  of  a  Tortoife,  which  being  broke, 
the  Mufcle  ftarted  out  which  was  the  Author  of  To 
great  a  Motion,  and  which,  though  feemingly 
but  one  Fibre,  could  be  neverthelefs  divided  by  a 
very  fmall  Needle  into  lefifer  Fibres,  each  of  which 
contained  numberlefs  other  Fibres,  remaining  equal¬ 
ly  di vifible  with  thofe  in  the  Mufcle  of  the  large 
Grampus  Whale,  which  weighed  To  many  Pounds. 

2  Geometricians  tell  us,  that  fimilar  Figures 
may  differ  in  Magnitude,  but  have  equal  Sides  and 
Angles  proportionable  to  each  other  *,  from  whence 
we  may  conclude  one  of  the  lead  mufcular  Fibres, 
which  we  are  capable  of  difcerning,  to  be  perfe<5t- 
ly  like  the  large  Mufcle  itfelf :  for  we  always  find 
a  fort  of  flefh  y  Belly  tumifying  in  the  middle,  and 
growing  fmall  towards  the  Ends  into  little  Ten¬ 
dons.  In  the  Mufcle  of  the  fighting  Cock  which 
ftrikes  the  Spur,  whofe  Tendon  oflifies,  Lewenhoec 
obferved  many  diftindl  Tmaller  Mufcles  into  which 
he  divided  the  large  one,  till  they  were  at  length 
as  fmall  as  a  Hair  of  one’s  Head  ;  and  then  again 
by  dividing  that  Fibre  under  the  Microfcope  with 
a  fine  Needle,  lacerating  the  cellular  Membrane, 
by  which  they  are  connected  together,  he  then 
found  that  one  of  the  fmalleft  Fibrils,  which  v/as 
no  larger  than  the  hundredth  Part  of  a  Flair,  had 
exactly  the  fame  Appearance  with  thofe  confpicu- 
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ous  to  the  naked  Eye.  Hence  therefore  we  may 
take  it  for  a  general  and  certain  Rule,  that  the 
Action  of  a  Mufcle  is  the  aggregate  Sum  of  the 
Adtions  of  the  feveral  fmaller  Mufcles  of  which  it 
is  compofed. 

§.  394.  From  what  has  been  faid  therefore 
it  is  evident,  that  thele  Fibres  (§.  393.)  are 
neither  arterial 1 ,  venal,  nor  even  lymphatic 
Veffels,  but  of  a  very  different  Nature;  being 
Organs  much  more  minute  than  thofe.  Query, 
Whether  they  are  vejicular  2,  compofed  of 
a  Chain  of  Bladders  ?  or  whether  they  are  not 
formed  in  one  continued  Tradt  ? 

1  The  Fibres  of  the  Mufcles  could  not  have  been 
well  formed  of  Arteries  of  any  of  the  Orders,  even 
the  remoteft  from  the  fanguiferous  V effels ;  fince  all 
the  Arteries  receive  an  uniform  Motion  from  the 
equable  and  common  Adtion  of  the  Heart :  and 
therefore  upon  this  Principle  all  the  Mufcles  would 
have  been  lubjedl  to  the  fame  Motions  in  all  Parts 
of  the  Body  at  the  fame  time.  Refides  this,  they 
cannot  be  formed  of  the  Veins  correfponding  to 
any  fuch  Arteries,  fince  their  Minutenels  exclude 
the  red  Globules  of  the  Blood  confpicuous  in  thefe 
Fibres. 

2  Many  of  the  modern  Anatomifts  affirm, 
that  the  mufcular  Fibres  are  compofed  of  Bladders  ; 
which  Notion  theyfeem  to  have  imbibed  from  the 
Contraction  or  mufcular  Fibres  by  which  they  grow 
thicker  :  for  every  Fibre  left  to  itfelf  fpontaneoufly 
contracts  with  a  certain  Force,  as  all  other  Bodies 
do  by  a  certain  degree  of  Cold,  by  which  Con- 
tradtion  the  Fibre  is  corrugated  into  a  lefs  Space. 
But  it  is  not  only  a  Property  of  the  Fibres,  but 
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likewife  of  all  other  Bodies  to  expand  with  Heat 
and  to  contradl  with  Cold,  which  Appearances  I 
have  reduced  to  geometrical  Calculation  in  the  moft 
com  pad:  Metais.  It  mud  alfo  be  obferved,  that 
all  the  longer  Mufcles  in  the  Body  are  divided  into 
lefs  by  Innervations  or  tendinous  Interfe&ions,  as 
we  fee  in  the  redi. Mufcles  of  the  Abdomen:  for 
without  this  Mechanifm  the  Animal  Juices  mud 
have  been  impelled  with  an  infinite  Force  to  in¬ 
flate  or  caufe  fuch  a  Mufcle  to  contradh  The  like 
Interfe&ions  are  likewife  vifible  in  the  fmaller  muf- 
cular  Portions  as  well  as  in  the  Mufcle  itfelf,  and 
alfo  in  each  final  1  Fibre  as  far  as  our  Senfes  are  ca¬ 
pable  of  extending  ;  there  are  alfo  many  minute 
Fibrils  interpofed  betwixt  the  Tendons  which  unite 
into  one  larger  Fibre,  and  which  feem  to  be  a  Sort 
of  Bridles  or  Sphindlers  to  confine  the  Fibre  about 
which  they  are  placed,  but  that  this  is  their  pro¬ 
per  A&ion  does  not  yet  appear.  By  this  means 
the  mufcular  Interfedlions  being  contra&ed,  pro¬ 
duce  the  Phenomenon  of  Cowper ,  namely,  a  Cor¬ 
rugation  of  the  whole  Mufcles  into  unequal  Surfa¬ 
ces  or  Wrinkles  like  Bladders :  but  yet  neither 
Cowper  nor  any  one  elfe  could  ever  demonflrate 
real  Bladders  in  the  Mufcles,  notwithftanding  he 
by  inje&ing  the  Arteries  with  Mercury,  found 
it  pafs  into  the  Cells  of  the  vehicular  Membrane, 
which  inverts  all  the  mufcular  Fibres  ;  and  the 
only  Veffels  which  he  could  fill  affording  any  Ap¬ 
pearance  of  Vehicles,  were  the  lymphatic  Veins 
which  contain  Valves. 

§.  395.  Since  therefore  the  Nerves  which 
enter  every  Mufcle l,  together  with  the  Arteries 
and  Veins,  are  judged  2  to  depofit  their  external 
Coat  3 ,  (§.  281,  282.)  and  to  be  then  diftri- 
buted  through  the  whole  Body  of  the  Mufcle 
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in  fiich  a  manner,  that  there  is  no  aflignable 
Point  in  which  there  is  not  fome  Part  of  a 
Nerve  to  be  found  :  aud  as  thus  all  the  Nerves 
vanifh  in  the  Mufcles ;  whereas  in  other  Parts 
of  the  Body,  the  Extremities  of  the  Nerves  be¬ 
ing  as  it  were  expanded  form  Membranes ; 
'(§.  283.)  from  thence  we  conclude  4,  having 
a  regard  to  the  Nature  of  the  fmallefl  Nerves, 
(§.  274.)  that  thefe  Fibres  5  (§.  393,  394.)  are 
a  very  fine  Expa?ifio?t 6  of  the  ultimate  Extre¬ 
mities  of  the  fmallefl  Nerves,  deprived  of  their 
Coats,  hollow  internally,  and  of  the  fame  Fi¬ 
gure  with  the  Mufcle  (§.  3 93 •),  being  filled 
with  Spirits  or  nervous  Juice,  (§.  275,  276, 
277,  291.)  which  Juice  is  derived  into  the 
Nerve  from  its  Origin  or  Fountain  the  Brain 
and  Cerebellum,  by  the  continual  Force  of 
the  Heart. 

1  In  the  Heart  itfelf,  which  is  a  very  flrong  Muf¬ 
cle,  free  on  all  Sides,  and  only  continuous  to  its 
Sacculus  the  Pericardium,  we  may  eafily  perceive 
what  Parts  enter  into  the  Heart,  from  whence  we 
may  derive  the  Origin  of  its  Fibres  and  the  Cau- 
fes  of  its  Motion.  But  there  are  four  large  Vef- 
fels,  namely,  the  coronary  Arteries  or  Veins,  Fat, 
and  cardiac  Nerves :  now  if  (according  to  §.  394.) 
from  the  former  of  thefe  there  are  no  mufcular  Fi¬ 
bres  arife,  it  will  follow,  that  they  mufl  cOme  from 
the  Nerve,  as  will  be  more  evident  by  the  Reafons 
offered  at  (§.  400  and  402.)  nor  is  it  any  Objection 
that  the  Nerve  is  incredibly  fmaller  than  the  Muf¬ 
cle  :  for  if  we  regard  the  true  Bulk  of  the  Mufcle 
itfelf,  as  confiding  of  mere  Fibres,  it  is  extreme¬ 
ly  fmall  ;  infomuch  that  if  all  the  Humours,  Vef- 
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fels,  and  Fat  are  removed,  there  will  but  a  very 
fmall  Portion  of  fleihy  Fibres  remain,  as  Dr.  Kell 
has  very  well  demon  ftrated  in  treating  on  the 
Quantity  of  the  Blood  and  Humours  in  the  Body. 

a  If  you  drip  the  whole  Artery,  Vein,  and  Fat 
from  the  Mufcle,  what  remains  feems  to  be  the 
Nerve.  For  when  a  Nerve  enters  a  Mufcle  it  ne¬ 
ver  comes  out  again,  but  is  fpent  in  the  Mufcle 
itfelf  in  which  it  difappears :  nor  is  there  any  vi¬ 
able  Point  of  a  Mufcle  which  is  not  both  fenfible 
and  contradile  or  moveable.  If  you  prick  any 
Part  of  a  Mufcle  with  the  fined  Needle  in  a  Frog 
or  any  other  Animal  while  living,  it  will  tremble 
and  be  contracted,  and  even  when  the  Mufcle  is 
cut  out  it  will  alfo  contrad  by  irritating  its  Nerve 
with  the  fame  Needle,  as  hath  been  obferved  by 
the  diligent  Naturalid  Swammerdam  :  and  there¬ 
fore  in  every  vifible  Point  of  the  Mufcle  there 
is  fome  Part  of  the  Nerve,  but  the  Arteries  pafs 
out  of  the  Mufcle  and  are  refleded  back  in  the 
Veins. 

3  Every  Nerve  is  covered  with  a  Membrane  at 
its  Entrance  into  a  Mufcle,  which  Membrane  is 
either  derived  to  it  from  the  dura  Mater,  or  from 
fome  Ganglion,  either  proper  to  itfelf,  or  common 
to  feveral  other  Nerves.  For  fince  the  efiential 
Part  of  the  Nerve  which  confiitutes  the  proper 
Subdance  of  it,  is  foft  and  like  a  Pulp,  it  was  ne- 
ceffary  it  ffiould  be  fecured  and  defended  in  its 
Courfe  through  the  various  Parts  of  the  Body,  by 
being  covered  with  hard  and  redding  Integuments 
or  Cafes,  which  they  throw  off  when  they  come  to 
that  Part  of  the  Body  where  thofe  Integuments  are 
no  longer  wanted,  that  is,  where  the  pulpy  Sub¬ 
dance  of  the  Nerve  itfelf  is  immediately  to  perform 
its  Office.  Thus  the  Integuments  of  the  dura  and 
I  pia  Mater  are  continued  with  the  Thalami  of  the 
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optic  Nerves,  or  anterior  Productions  of  the  Me¬ 
dulla  oblongata,  which  are  extremely  foft  and 
fluctuating  like  a  Pulp:  but  when  they  are  continu¬ 
ed  into  the  optic  Nerve,  they  are  fo  firmly  fecured 
by  the  Meninges,  that  they  form  a  very  hard  Body 
or  Nerve,  which  at  entering  the  Eye  depofits  or 
throws  off  its  external  Integument  derived  from 
the  dura  Mater,  which  forms  the  Sclerotica  of  the 
Eye  •,  and  then  the  internal  Integument  derived 
from  the  pia  Mater  is  immediately  after  expanded 
within  the  former,  conflicting  the  Tunica  Choroi- 
des,  from  whence  arifes  the  Tunica  Ruyfchiana. 
After  the  Nerve  has  thus  depofited  its  three  Inte¬ 
guments,  it  becomes  a  Pulp  which  is  expanded  in 
the  Form  of  a  reticular  Membrane  called  the  Reti¬ 
na,  and  ferves  for  the  immediate  Organ  of  ViGon 
to  receive  the  Impulfes  of  the  Rays  of  Light,  and 
tranfmit  them  to  the  Senforium.  What  has  been 
here  faid  of  the  optic  Nerve  takes  place  in  the 
Nerve  of  every  Mufcle  throughout  the  Body,  as 
far  as  we  can  perceive  ;  for  the  Nerves  of  the 
Mufcles  fpread  their  external  Integument  upon  the 
whole  Mufcle  itfelf,  while  their  internal  Integu¬ 
ment,  together  with  their  external,  are  fucceflively 
continued  to  all  the  fmaller  Fibres  in  the  fame  man¬ 
ner,  whofe  Origin  from  the  Nerve  we  are  not  ca¬ 
pable  of  demonftrating  to  the  Eye  by  reafon  of 
their  Minutenefs.  Thus  from  the  Diflribution  of 
the  Nerve  and  its  Integuments  in  this  manner,  are 
formed  the  Fibres  which  make  the  larger  Part  of 
each  Mufcle. 

*  Vefalius  had  not  Patience  enough  to  attempt  a 
Diffeftion  of  all  the  cutaneous  Nerves,  which  yet 
has  been  happily  executed  by  the  Induflry  of  Eu - 
ftachius ,  as  -  e  may  readily  perceive  by  the  twenty- 
flrft  and  twenty- third  of  his  excellent  Tables. 
Vieujfens ,  in  his  incomparable  Neurographia ,  has 
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alfo  defcended  very  minutely  to  the  Termination  of 
the  internal  Nerves,  as  well  as  thofe  of  the  Skin. 
But  Malpighi  demonftrates,  that  the  cutaneous 
Nerves  being  continued  through  the  adipofe  Mem¬ 
brane,  at  laft  terminate  in  the  Skin  itfelf,  where 
they  are  interwove  with  the  Arteries  and  Veins  in 
the  manner  of  Leather  ;  but  at  length  their  Ex¬ 
tremities  depofit  the  hard  Coat  derived  from  the 
dura  Mater,  which  ferves  chiefly  to  compofe  the 
Cuticle,  under  which  the  internal  Coat  of  the  cu¬ 
taneous  Nerves,  derived  from  the  pia  Mater,  is 
immediately  expanded  in  the  foft  reticular  Body  of 
Malpighi ,  which  is  perforated  by  the  pulpy  Heads 
of  the  Papillae,  which  are  formed  by  the  proper 
Subftance  of  the  Nerve  itfelf  for  the  Senfe  of 
Touch.  The  Nerves  of  the  ninth  Pair  terminate 
after  this  manner  in  the  Papillae  of  the  Tongue- 
The  Auditory  Nerve  is  entirely  changed  into  a 
foft  mucous  Membrane,  which  is  fpent  in  the  La¬ 
byrinth  and  double  fpiral  Canal.  And  therefore 
the  ultimate  Extremities  of  the  Nerves  in  all  Parts 
of  the  Body  feem  to  be  after  the  manner  of  a  foft 
Membrane.  But  what  we  fee  fo  conftantly  ob- 
ferved  by  Nature  in  thofe  Parts  which  come  under 
the  Infpedtion  of  the  Eye,  the  fame  we  may  alfo 
refonably  conjedlure  to  take  place  in  thofe  Parts 
which  are  invifible. 

*  The  Smallnefs  of  thefe  Fibres  exceed  all  Be¬ 
lief.  Lewenhoec's  Microfcope  fo  magnified  a  Angle 
Hair  of  the  Head,  that  it  feemed  to  be  above  an 
Inch  Diameter  ;  but  even  five  hundred  Hairs  pla¬ 
ced  by  the  Side  of  each  other,  will  not  appear  to 
the  naked  Eye  to  be  of  an  Inch  Diameter  :  and  - 
yet  by  the  fame  Microfcope,  one  of  the  fmallefl: 
Fibres  of  a  Mufcle  did  not  appear  larger  than  a 
Angle  Hair  does  to  the  naked  Eye  ;  and  therefore 
it  was  not  above  one  Ave  hundredth  Part  as  largfc 
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as  a  Hair  of  the  Head.  But  even  here  does  not  the 
Smallnefs  of  the  mufcular  Fibre  terminate*,  for 
though  it  cannot  be  any  further  divided,  yet  it  ap¬ 
pears  to  be  made  up  of  innumerable  fmaller  Fibres 
in  the  fame  manner  as  the  Mufcle  itfelf  appears. 
Nor  is  it  improbable,  that  if  the  armed  Eye  of 
Lewenhoec  was  a  thoufand  times  fharper,  yet  the 
fame  Obfervation  would  be  continued,  namely, 
the  continual  Divifion  of  each  Fibre  into  leffer 
ones.  For  that  the  Senfe  of  Vifion  is  not  capable 
of  penetrating  to  the  ultimate  Fibres,  may  appear, 
inafmuch  as  that  Fibre  is  the  immediate  Organ  of 
the  Motion  itfelf. 

6  A  fmall  hollow  Cylinder  flatten’d  into  a  Blad¬ 
der,  affords  a  very  convenient  Idea  to  explain  the 
Diftribution  of  a  Nerve  terminating  in  the  ulti¬ 
mate  Fibres  of  a  Mufcle  :  But  this  Fabric  is  no 
more  than  probable,  fince  it  cannot  be  demonftra- 
ted  to  Senfe  any  farther  than  it  appears  agreeable 
by  Reafon  to  .the  Ufes  aflign’d  for  it.  But  this  in 
general  is  true,  that  every  thing  which  either  per¬ 
ceives  or  moves  in  the  Mufcle,  belongs  only  to 
the  Nerve  :  and  therefore  every  Mufcle,  fo  far  as 
it  is  an  Organ  of  Motion,  appears  to  be  a  Conti¬ 
nuation  of  the  Brain,  Cerebellum,  and  fpinal  Mar¬ 
row  *,  and  that  there  is  a  continual  Flux  of  ner¬ 
vous  Juice  from  thofe  Springs,  namely,  the  Brain, 
Cerebellum,  and  fpinal  Marrow,  into  every  Point 
moving  the  Mufcle.  But  the  Principle  of  Senfe 
and  Motion  in  the  Mufcles,  regulated  or  govern¬ 
ed  by  the  Influence  of  the  Mind,  appears  to  be 
derived  from  the  Brain  ;  while  the  Principle  of 
vital  Motion,  which  is  not  voluntary,  refults  from 
the  Cerebellum  ;  and  from  the  fpinal  Marrow 
again  arife  Nerves  both  for  voluntary  Motion  and 
Senfation.  Thus  therefore  there  are  Nerves  deri¬ 
ved  from  the  Brain  to  the  voluntary  Mufcles,  and 
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from  the  Cerebellum  to  the  vital  or  involuntary 
Mufcles  j  as  the  Fabric  of  the  Arteries,  Veins, 
Membranes  and  Fat  in  the  Mufcle,  do  not  derive 
their  Motion  from  themfelves,  but  from  the  Nerve 
only. 

V 

§.  396.  Of  thefe  fmaller  Fibres  united  to¬ 
gether  are  compofed  Bundles,  which  again 
have  another  diftinffi  1  Membrane  by  which 
they  are  inverted  and  diftinguifhed,  or  fepara- 
ted  from  the  other  Bundles  of  the  like  Size ; 
which  holds  true  as  far  as  the  Senfes  can  pe¬ 
netrate  :  but  this  diftinguiflhing  and  connect¬ 
ing  Membrane  of  the  Fibres  is  cellular,  re- 
plenifhed  internally  with  Oil,  which  is  accu¬ 
mulated  in  quiefcent  Animals,  and  con  fumed 
by  Exercife,  ferving  to  anoint,  defend,  and 
lubricate  the  Fibres  3  and  that  this  Fat  or  Oil 
is  fupplied  from  the  Arteries  into  thefe  Cells, 
is  evident  from  the  Injection  of  Mercury, 
which  finds  a  ready  Paffage  the  fame  way. 

1  Every  Mufcle  is  cover’d  with  its  proper  In¬ 
tegument  or  Capfule  of  the  cellular  Membrane, 
by  which  it  is  diftinguifhed  from  the  other  Muf¬ 
cles,  and  adapted  to  contract  or  move  itfelf  freely. 
Thus  the  Heart  is  included  in  the  Pericardium, 
and  the  other  Mufcles  are  each  inverted  with  their 
proper  cellular  Membrane,  that  the  Skin  might 
move  freely  over  the  Mufcles,  and  that  the  Muf¬ 
cles  themfelves  might  move  freely  over  thofe  Parts 
which  are  placed  beneath  them.  For  if  we  cut 
through  any  Part  of  the  human  Body,  the  Order 
in  which  the  Parts  appear  will  be  firft  the  Cuticle, 

I  the  reticular  Body,  the  Skin  itfelf,  the  adipofe 
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Membrane,  and  next  ro  that  the  Mufcles  or  their 
Tendons  for  moving  every  Part  of  the  Body.  Even 
the  Caufe  of  a  free  Motion  of  a  Mufcle  depends  in 
a  great  meafure  upon  the  adipofe  Membrane  with 
which  it  is  on  all  Sides  inverted  :  for  in  the  fame 
manner  as  the  Panniculus  adipofus  is  expanded  un¬ 
der  the  Skin  throughout  the  Body,  fo  it  alfo  in¬ 
verts  every  particular  Mufcle,  and  even  every  in¬ 
dividual  Falciculus  of  its  mufcular  Fibres,  of 
which  there  are  great  Numbers  ;  as,  for  Inftance, 
in  the  dethoide  Pe&oral  and  glutei  Mufcles.  Laft- 
Jy,  It  farther  extends  betwixt  every  individual  or 
Angle  Fibre  of  which  the  Fafciculi  are  compofed, 
of  which  (ingle  Fibres  there  may  perhaps  be  fome 
Myriads  entering  the  Compofition  of  a  large  muf¬ 
cular  Fibre,  which  is  vifible  to  the  naked  Eye  ; 
and  thus  largely  is  the  cellular  Membrane  expands 
ed  about  every  Fibre  and  Veflel,  as  appears  from 
the  Obfervations  of  Lewenhoec .  That  curious 

Gentleman  cut  off  a  fmall  Portion  of  the  Mufcle 
of  an  Ox  which  had  been  dried  in  the  Smoke,  and 
placed  it  under  the  Microfcope  ;  and  he  found 
that  it  refembled  Windows  of  yellow  Fat,  betwixt 
which  there  were  fome  of  the  red  mufcular  Flefh 
interpofed.  If  you  infpe<5t  the  Mufcles  of  a  Hog 
before  fattening,  they  will  appear  quite  red,  with 
little  or  no  Fat ;  but  if  the  Mufcles  of  the  fame 
Hog  are  examined  about  Autumn,  againft  which 
time  they  are  fed,  it  will  be  twenty  times  as  large 
as  before,  and  exhibit  but  very  few  red  Fibres, 
betwixt  which  will  be  interpofed  little  Bags  full  of 
Lard,  infomuch  that  nineteen  Parts  out  of  twenty 
in  the  Mufcle  are  made  up  by  the  cellular  or  fat 
Membrane.  But  this  Oil  ferves,  firft,  to  render 
the  Fibres  flexible  and  eafily  fufceptible  of  their 
Contra&ions  and  Dilatations.  2.  It  prevents  one 
Fibre  from  growing  to  the  other,  and  hinders  the 
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Mufcle  itfelf  from  adhering  to  the  adjacent  Parts. 
3.  It  abates  the  violent  Heat  and  Attrition  of  the 
Blood,  and  prevents  its  Acrimony  ;  infomuch  that 
there  is  no  Fat  but  in  Parts  where  fome  Attrition 
is  to  be  taken  off,  or  fome  Acrimony  mitigated. 
The  more  frequently  any  Mufcle  is  put  in  Adtion, 
the  more  Fat  is  it  ufually  cloathed  with  •,  as,  for 
Inftance,  in  the  Glutei,  abdominal  and  pedtoral 
Mufcles.  If  this  Fat,  which  inverts  and  diftin- 
guirties  each  Mufcle,  and  the  feveral  Parts  of  the 
fame  Mufcle,  be  confumed  or  deftroyed  by  Suppu¬ 
ration,  the  motion  of  the  Part  is  then  deftroyed, 
while  the  Flefti  of  the  Mufcle  itfelf  is  not  touched. 
Thus,  after  Abfcefies,  when  the  Fat  has  been  con- 
fumed  which  feparated  the  Mufcles  from  the  Skin 
and  adjacent  Parts,  they  will  all  cohere  together, 
fo  as  to  deftroy  the  Motion  of  the  Part,  or  make 
a  ftiff  Limb.  This  I  have  experienced  in  myfelf, 
by  burning  my  Thumb  in  making  ibme  chymical 
Experiment  5  for  the  Skin  adhering  to  the  adjacent 
Mufcles,  occafioned  a  Rigidity  or  Stiffnefs  in  the 
Motion,  notwithftanding  the  Wound  was  perfect¬ 
ly  cured  ;  nor  can  I  get  rid  of  it  by  the  Ufe  of 
any  Fomentations. 

§.  397.  But  an  Artery  1  is  allb  diftributed 
through  every  Mufcle,  in  which  its  Branches 
are  found  fo  large,  numerous,  and  interwove 
in  fuch  a  manner,  that  a  Perfon  who  is  not 
cautious,  2  would  judge  the  whole  Body  of  the 
Mufcle  to  be  compofed  of  that  Veflel  only* 
Thefe  Arteries  are  diftributed  chiefly  betwixt 
the  Fafciculi  of  Fibres  (§.  396.),  and  in  the 
Membranes  which  diftinguifh  them  from  each 
other,  and  perhaps  alfo  upon  the  external  Sur- 
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face  of  every  individual  Fibril  (§.  393.)  ;  in 
which  Places  they  terminate  in  reticular  Plex¬ 
us's,  fecretory  Oil  Dufts  (§.  396.),  fmall  or 
lymphatic  Arteries,  and  perhaps  into  hollow 
Fibres  like  3  Nerves;  and  thefe  lafl  hollow 
Fibrils  may  alfo  terminate  either  in  the  hollow 
mufcular  Fibres  derived  from  the  Nerve 
(§.  393,  394-)>  or  elfe  they  may  themfelves 
conflitute  Fibres  of  the  like  nature. 

1  Eujlachius  has  very  well  exprefifed  thefe  Ar¬ 
teries  in  his  Figures  of  the  twenty-fifth  and  twen- 
ty-fixth  Table.  But  they  are  ulually  diftributed 
through  the  Mufcle  in  fuch  a  manner,  as  to  run 
according  to  the  Courfe  of  the  Fibres.  Thefe  Ar¬ 
teries  are  very  large  in  the  Mufcles  of  the  Abdo¬ 
men,  and  there  are  not  inconfiderable  ones  even  in 
the  Tendons  themfelves. 

1  Ruyfcb  happily  injected  the  coronary  Arteries 
fo  far  that  an  unwary  Perfon  might  be  eafily  per- 
fuaded  that  almoft  the  whole  Heart  was  a  Heap  of 
Arteries  :  but  in  this  Preparation  Part  is  deftroyed, 
and  Part  of  the  vafcular  Syftem  remains  unfilled, 
efpecially  by  Maceration,  in  which  thofe  Vefifels 
are  diflfolved  where  the  Injection  has  not  penetra¬ 
ted  ;  while  others  of  the  Vefiels  are  comprefifed,  fo 
that  by  the  Expanfion  of  thofe  which  are  injected, 
the  empty  Cells,  Nerves,  are  obfcured.  But 
thefe  Arteries  are  diflributed  alfo  in  part  upon  the 
Cells  of  the  adipofe  Membrane  for  the  Separation 
of  the  Fat  ;  and  perhaps  they  may  be  alfo  diflri¬ 
buted  in  the  fame  manner  upon  the  ultimate  fmall 
Cells  or  Cylinders  of  the  nervous  Fibres  themfelves. 
But  it  feems  reafonable,  that  as  a  fufficient  Quantity 
of  Arteries  enters  the  Mufcle  to  compofe  the  arte¬ 
rial  Syftem,  and  confiderably  increafes  the  Bulk  of 

that 
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that  Organ  ;  fo  the  Nerve  expands  itfelf  into  as 
many  Branches  as  are  neceffary  to  compofe  the 
nervous  Syftem  of  the  fame  Mufcle.  If  we  ex¬ 
amine  the  Heart  when  its  coronary  Arteries  are 
injedled,  as  alfo  the  cardiac  Nerves  in  their  Diftri- 
bution  through  the  fame  Mufcle,  we  fhall  perhaps 
reafonably  conclude,  that  there  is  no  great  Difparity 
betwixt  the  numerous  Ramifications  of  each,  con- 
fpiring  perhaps  to  affift  the  Adlion  of  each  other. 

.  3  The  ultimate  or  fmalleft  Veffels  which  convey 
the  mod  thin  nutritious  Humour,  are  here  in¬ 
tended.  We  are  not  capable  of  difcerning  the 
fmalleft  Arteries  by  the  Eye,  unlefs  perhaps  fome 
of  them  which  are  as  large  as  fmall  Threads  : 
but  the  fmalleft  Arteries  in  the  cortical  Subftance 
of  the  Brain,  terminate  at  length  into  invifile  Ar¬ 
teries,  which  themfelves  open  into  the  fmaller  Tu~ 
buli  of  the  Medulla.  But  if  this  Mechanifm  takes 
place  in  the  Brain,  why  may  it  not  alfo  obtain  in 
other  Parts  ?  efpecially  where  the  Arteries  become 
as  fmall  as  thofe  in  the  Brain  and  Cerebellum,  be¬ 
ing  little  or  nothing  larger  than  the  Tubuli  of  the 
Nerves  themfelves. 

§.  398.  At  lead  it  is  evident,  that  every 
Branch  of  an  Artery  in  a  Mufcle  is  furniflhed 
with  correfponding  Veins  *,  which  uniting 
form  a  larger  Vein,  whence  the  fanguiferous 
and  lymphatic  2  Veffels  of  a  Mufcle  are  deri¬ 
ved. 

1  If  the  Veins  are  exadlly  filled  with  ceraceous 
Inje&ion,  they  will  in  a  manner  feem  to  compofe 
the  whole  Subftance  of  the  Mufcle.  In  the  Heart 
there  are  innumerable  Veins  which  open  into  the 
Vena  Cava,  into  the  right  Auricle  and  the  fame 
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Ventricle  ;  but  the  Divifion  or  Diftribution  of  all 
the  Veins  is  always  anfwerable  to  the  Ramifications 
of  the  Arteries. 

1  There  are  many  Anatomifts  unwilling  to  al¬ 
low  that  the  Mufcles  have  any  lymphatic  Veflels. 
But  if  there  are  Arteries,  there  muft  neceflfarily  be 
returning  Veins  :  but  that  there  are  Arteries  of  the 
fmaller  Series  in  Mufcles,  is  evident  from  a  Re-, 
pletionof  them  by  Injedions,  which  enter  fmaller 
Veflels  than  thofe  naturally  deftin’d  for  red  Blood  ; 
and  therefore  it  will  follow,  that  they  muft  be  ac¬ 
companied  with  Veins  for  returning  the  fubtle  Hu¬ 
mours  of  thofe  fmall  Arteries  again  into  the  Blood. 
The  Nerves  themfelves  do  not  terminate  in  blind 
Extremities  which  are  not  pervious  ;  but  they  ex¬ 
hale  continually  fome  Part  of  their  Contents,  and 
others  difcharge  their  Contents  into  correfponding 
Veins  (§.  292.):  which  Veins  difcharge  their  Con¬ 
tents  into  the  fmaller  and  larger  Lymphatics. 
Even  there  is  no  great  Difficulty  in  demonftrating 
the  lymphatic  Veflels  of  a  Mufcle  by  Experiment : 
for  if  the  fubclavian  Vein  be  tied  in  a  living  Dog, 
and  then  a  fecond  Ligature  made  further  on  to¬ 
wards  the  Arm,  the  Courfe  of  all  the  Lymph 
flowing  from  the  Head,  Thorax  and  Abdomen  to 
this  Part  will  then  be  flopped  :  and  if  you  diflecfl: 
the  Dog  after  Death,  you  will  perceive  innumera¬ 
ble  lymphatic  Veflels,  not  other  wife  confpicuous, 
arifing  from  all  Parts  of  the  Body.  Nticke  has  alfo 
demonftrated  Lymphatics  in  the  Heart,  and  figu¬ 
red  them  in  various  Parts  of  Animals  which  he  has 
prepared,  which  I  have  frequently  contemplated 
with  much  Pleafure  while  that  Anatomift  was 
living. 

§.  39*9.  But  the  Tendon  of  a  Mufclc  being 
ftri&ly  examined,  divides  itfelf  into  as  many 

Fibres, 


§  399*  ASHon  of  the  Mufcles .  187 

Fibres  1  as  there  are  in  the  Mufcle  itfelf ;  but 
with  this  Difference,  that  the  Cavity  of  a 
mufcular  Fibre,  diminifhing  from  its  obtufe 
Belly,  conjoins  together  into  one  accumulated 
.Body,  which  is  Jironger  2,  harder,  drier,  nar¬ 
rower,  and  almoft  deftitue  of  vifible  Veffels, 
tiotwithftanding  the  fmall  Veffels  here  appear 
innumerable  and  diftindt  by  the  Ruyfchian  Art 
of  injediing 3,  and  diftributed  throughout  eve¬ 
ry  Point  of  the  Tendon  ;  and  from  a  ftridt 
Combination  of  thefe  accumulated  Ends  of 
the  Fibres,  the  whole  Tendon  of  the  Mufcle 
is  formed,  and  may  be  very  properly  termed 
Aponeurojis  4,  or  an  Addition  to  the  Nerve, 
though  the  Name  was  given  upon  another 
Occafion.  Of  two  fuch  Mufcles  (§.  392,  to 
399.)  connedted  in  oppofite  Diredtions,  almoft 
all  the  larger  vifible  Mufcles  are  formed. 

1  The  dekoid  Mufcle  may  be  readily  divided 
into  twelve  fmaller  Mufcles  (per  §.  392. ) ;  but  to 
thefe  twelve  fmaller  Mufcles,  there  are  alfo  twelve 
correfponding  Tendons  united.  But  the  Divifion 
may  be  again  continued  in  the  fame  Mufcle  almoft 
to  any  Degree,  infomuch  that  it  will  remain  divi- 
fibfe  as  long  as  the  Senfes  can  trace  it.  And  as 
the  flelhy  Belly  of  each  Mufcle,  and  its  feveral  Fi¬ 
bres,  are  covered  each  with  their  diftindt  Mem¬ 
brane ;  fo  likewife  are  the  white  Veficuli  and  Fi¬ 
bres  of  the  Tendons  themfelves  :  the  Number  of 
Veficuli  and  Fibres  in  the  Tendon  correfponding 
to  the  flelhy  Fibres  of  the  Mufcle  •,  fo  that  there 
is  not  any  flelhy  Fibre,  but  what  has  its  corre¬ 
fponding  Fibre  in  the  Tendon.  One  may  even 
truly  fay,  that  the  Mufcle  is  the  Tendon  dilated. 
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and  that  the  Tendon  is  the  Flefh  of  the  Mufcle 
contracted  ;  fince  the  Fibres  which  were  very  di- 
ftant  from  each  other  in  the  flefhy  Belly  of  the 
Mufcle,  run  together  into  clofer  ContaCf  and  Co- 
hefion  in  the  Tendon.  In  the  flefhy  Part  of  the 
Mufcle  the  Nerve  is  a  dilated  Membrane,  but  in 
the  Tendon  it  is  a  contracted  Membrance  deflitute 
of  any  Cavity,  and  is  fo  much  harder  or  more 
compaCf  in  the  Tendon  than  it  was  in  the  Flefh, 
as  the  Tendon  of  the  Mufcle  is  fmaller  than  the 
Mufcle  itfelf. 

a  The  Tendo  Achillis  fuftains  a  thoufand  Weight 
without  breaking :  and  it  is  a  common  thing  for 
the  Butchers  to  fufpend  the  whole  Ox  upon  Flooks 
pafled  through  thefe  Tendons. 

3  A  fmall  Segment  of  an  injected  Tendon  ap¬ 
pears  perforated  with  many  Veflels,  which  are  di¬ 
vided  by  the  Knife.  Ruyfch  macerated  a  Mufcle 
for  fome  time  in  pure  Water,  and  then  injeCted 
its  Veflels  after  his  manner,  which  he  kept  fecret ; 
and  then  upon  cutting  off  the  Tendon  from  the 
Bone,  it  appeared  elegantly  painted  with  a  red  Co¬ 
lour,  infomuch  that  I  have  manifeftly  obferved 
both  the  red  Arteries  and  cellular  Membrane  pla¬ 
ced  about  the  Fibres  of  a  Tendon,  which  was  pre¬ 
pared  by  Ruyfch. 

4  The  whole  Mufcle  is  compofed  of  Fafciculi, 
which  are  refolvable  into  fmaller  Portions  or  Bun¬ 
dles  ;  and  the  fame  Divifion  may  be  continued  fur¬ 
ther  by  the  Microfcope,  when  the  Eye  itfelf  can 
no  longer  fuffice.  It  may  be  therefore  reafonable 
to  fuppofe,  that  what  obtained  in  the  large  Part  of 
the  Mufcle  may  alfo  take  place  in  like  manner  in 
thofe  of  the  Tendon  ;  and  as  the  Mufcle  confifts  of 
nervous  Threads,  which  do  not  touch  each  other, 
but  are  diftinguifhed  or  feparated  by  the  Interven¬ 
tion  of  Arteries,  Veins,  and  a  cellular  Membrane  : 

therefor® 
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therefore  the  like  Fibres  or  nervous  Threads  are 
continued  only  at  a  lefs  Diftance  from  each  other 
in  the  Tendon  ;  whence  the  Ancients  properly 
enough  called  the  Tendon  Aponeurofis,  which  is 
as  much  as  to  fay,  a  Production  or  Continuation 
of  the  Nerve. 

§.  400.  The  red  1  Colour  of  every  Mufcle 
therefore  proceeds  from  its  contained  Blood, 
which  being  wafhed  out,  the  Mufcle  looks 
pale.  But  the  Bulk  of  a  Mufcle  depends  on 
the  Repletion  of  its  Arteries,  Veins,  and  oily 
Cells ;  as  alfo  more  efpecially  the  Repletion  of 
its  lymphatic  Veffels.  Hence  therefore  arifes 
the  Leannefs  2  or  Atrophy  which  accompanies 
old  Age.  And  from  hence  alfo  it  is  that  the 
Mufcle  fhrinks  fo  much  by  an  accurate  wafh- 
ing  3  of  it,  or  by  long  boiling.  And  yet  we 
fee,  that  in  old  Age  an  Atrophy  4,  and  in  thin 
Habits;  that  the  Mufcles  retain  their  Motion  5 
and  that  this  Motion  may  be  performed  in 
Mufcles  which  are  not  red,  is  evident  in  In¬ 
jects  5  which  have  no  vifrble  red  Flefli. 

1  When  Water  is  injected  through  the  coronary 
Arteries,  in  order  to  make  a  Preparation  of  the 
Heart,  it  returns  through  the  Veins  at  firft  bloody, 
afterwards  more  dilute,  and  at  length  quite  lympid, 
till  the  Heart  itfelf  appears  white,  but  entire,  and 
without  any  Alteration  of  its  Structure.  But  even 
without  this  anatomical  Preparation,  thofe  Mufcles 
which  are  almoft  perpetually  exercifed  with  Moti¬ 
on,  look  naturally  pale  and  colourlefs,  fuch  as  the 
Stomach,  Inteftines,  Urethra,  Bladder,  &c. 
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*  Oxen  which  are  brought  from  the  North  in 
the  Month  of  February ,  do  in  the  fpace  of  another 
Month  become  Fat.  I  vifited  a  Patient  afflidted 
with  the  Colica  Pidtonum,  which  is  a  wonderful 
Difeafe  ufually  terminating  in  a  Palfy  ;  but  the 
Mufcles  in  this  Patient  were  fo  much  wafted,  that 
there  was  a  Cavity  betwixt  the  Radius  and  Ulna 
fufficient  for  one's  Finger  to  be  contained  •,  and  in 
fhort,  he  feemed  in  all  refpedb  a  Skeleton  cover’d 
with  Skin.  But  yet  there  is  fome  Hopes  that  he 
may  recover,  and  there  are  more  than  a  few  that 
I  have  cured  in  this  Condition  $  which  is  a  mani- 
feft  Sign,  thatinfuch  a  State  there  is  every  thing 
remaining  which  is  neceflary  to  the  Mufcle.  In 
old  Age  the  Cheeks  and  Calf  of  the  Legs  fall 
away,  the  Skin  becomes  wrinkled,  and  the  Muf¬ 
cles  in  a  manner  difappear. 

3  Stem ,  by  long  macerating  the  Heart  in  warm 
Water,  then  boiling  it,  and  again  macerating  for 
a  confiderable  time  with  warm  Water,  diflolved 
that  Mufcle  into  Fibres  fo  minute,  that  they  feem¬ 
ed  to  refemble  Smoke  or  Vapour  :  but  by  this  Pre¬ 
paration  the  Bulk  of  the  Heart  is  furprifingly  di- 
minifhed,  nor  does  it  preferve  its  natural  Fabric. 
The  Bulk  therefore  of  the  Mufcles  denotes  the  De¬ 
gree  of  their  Diftention  or  Repletion  of  their  Ar¬ 
teries,  Veins,  lymphatic  Veftels,  and  oily  Cells. 
But  that  Part  of  the  Mufcle  upon  which  its  Moti¬ 
on  depends  is  very  different  from  the  Artery,  Vein, 
Nerve,  or  cellular  Membrane  ;  nor  is  there  any 
Oil  nor  red  Blood  required  to  produce  this  Mo¬ 
tion. 

4  An  Atrophy  is  a  Difeafe  that  only  confumes 
the  Fat  and  Lymph,  leaving  the  Structure  and 
Adtion  of  the  Mufcles :  thus  it  is  with  very  lean 
Horfes  that  are  violently  exercifed.  A  phthifical 
Patient  who  was  almoft  confumed,  did  neverthe- 
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lefs  eafily  and  readily  move  all  the  Mufcles  of  his 
Body.  I  faw  an  ingenious  Englijhman ,  who  was 
returning  from  France ,  fo  much  con  fumed  by  an 
Atrophy,  that  only  the  hard  Bones  remained,  and 
all  the  Fat  was  even  wafted  in  the  Orbits  of  his 
Eyes :  yet  he  could  talk  very  diftin&ly,  and  mo¬ 
ved  his  Fingers  very  exactly  ;  fo  that  the  Parts  in 
the  Mufcle  which  perform  its  Motion,  may  remain 
when  the  Mufcle  itfelf  is  almoft  reduced  to  no¬ 
thing  ;  for  the  folid  Fibres  in  a  Mufcle  are  not  in¬ 
jured  in  a  Confumption  ;  and  therefore  all  the 
Parts  of  the  Head,  the  Encephalon  and  fenfitive 
Organs  continue  perfect  to  the  laft. 

s  The  Flea  which  moves  fwifter  than  any  other 
Infed,  has  nevertherlefs  its  Mufcles  which  move 
the  faliant  Legs  of  the  Infe&  of  a  white  Colour, 
and  their  Structure  appears  the  fame  as  in  the 
Grampus  Whale,  which  is  as  vaft  an  Animal  as 
a  Flea  is  minute. 

§.  401.  The  Fibres  (§.  393,  394.),  the  Faf- 
cicul  of  them  (§.  396.),  the  Arteries  (§.  397.), 
and  the  Nerves  (§.  395.),  are  diftra&ile  or 
capable  of  Elongation  without  breaking  both 
in  the  living  and  the  dead  Animal,  notwith- 
ftanding  they  are  continually  in  the  State  of 
Fenjion  *,  and  endowed  with  a  Power  of  con¬ 
tracting  2  themfelves ;  for  being  cut  afunder, 
they  contract  and  (horten  very  much,  diminilh 
in  Bulk,  and  draw  themfelves  up  into  a  fort  of 
wrinkled  Surface,  while  their  contained  Juices 
are  at  the  fame  time  expelled  3 ;  hence  therefore 
they  appear  to  be  continually  kept  in  a  State  of 
Violence  4  or  Diftention,  with  refpect  to  them¬ 
felves,  always  refitting  Elongation,  and  always 
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endeavouring  to  contract  or  fhorten  themfelves ; 
but  this  much  more  in  the  living  than  in  the 
dead  Animal,  and  therefore  one  Mufcle  re¬ 
quires  to  have  this  antagonized  5  by  another 
Mufcle  ading  in  a  contrary  Diredion. 

2.  If  the  Brain  6  be  violently  compreffed, 
contufed,  totally  obftruded,  fuppurated,  or 
cut  out  in  fuch  a  Manner  as  to  let  the  Injury 
extend  into  the  Medulla,  then  the  Adions  of 
all  the  .voluntary  Mufcles  ceafe  inftantly,  to¬ 
gether  will  all  the  Senfes  and  Memory  $  but 
on  the  other  hand,  the  fpontaneous  Motions 
of  the  involuntary  Mufcles  ftill  continue  both 
in  the  Heart,  Thorax,  Veffels,  Vifcera,  and 
vital  Parts ;  but  nothing  of  all  this  happens 
when  the  Brain  which  is  opened  remains  free 
and  found. 

3.  If  the  fame  Injury  (N°.  2.)  be  offered  to 
the  Cerebellum  7,  the  Adion  of  the  Heart  im¬ 
mediately  ceafes,  together  with  all  the  Senfes, 
voluntary  Motions,  Refpiration,  and  Life  it- 
felf ;  but  a  vermicular  Motion  remains  a  long 
time  after  in  the  Stomach  and  Inteftines,  which 
may  be  again  rejlored  7  in  thefe  Parts  after  it 
has  ceafed,  and  when  thefe  Injuries  are  re¬ 
moved  in  time. 

4.  If  the  Nerve  8  of  a  Mufcle  (§.  395.)  be 
compreffed,  tied  with  a  ftrid  Ligature,  cor¬ 
rupted  or  cut  afunder,  all  the  vital  and  vo¬ 
luntary  Motions  of  that  Mufcle  is  then  quite 
abolished  ;  and  if  the  Trunk  of  a  Nerve  is  in¬ 
jured  in  the  fame  manner,  fupplying  its  Bran¬ 
ches  to  different  Mufcles,  they  will  all  of 

them 
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them  be  in  like  manner  deprived  of  their  Mo¬ 
tion  3  but  the  Injury  being  removed  without 
deftroying  the  Continuity  of  the  Nerve,  the 
Functions  of  all  the  Mufcles  return  as  at 
firft. 

5.  The  fame  Injury  being  offered  to  any 
Part  of  the  fpinal  Marrow  1  °,  then  the  ACtion 
of  all  thofe  Mufcles  is  deftroyed,  whofe  Nerves 
arife  from  the  fpinal  Medulla  below  the  Part 
affeCted,  while  the  Actions  of  thofe  remain 
intire,  which  have  their  Nerves  from  above?. 

6.  If  the  like  Injuries  are  offered  to  an  Ar¬ 
tery  ”,  diflributedto  one  or  more  Mufcles,  all 
the  fame  Confequences  follow. 

7.  The  ctendon  12  of  a  Mufcle  in  Adlion  *3 
(§.  399.)  receives  fcarce  any  Alteration  that  is 
fenfible ;  but  the  flefhy  Belly  of  the  Mufcle 
(§.  393.)  is  much  Jhortened  H,  grows  hard, 
pale,  turgid,  and  protuberant  or  fwelled,  while 
the  Tendons  approach  towards  each  other; 
and  thus  is  the  Part  to  which  the  Tendons  are 
connected,  drawn  towards  the  other  Part 
which  is  lefs  moveable  ;  which  ACtion  is 
called  the  Contraction  of  a  Mufcle,  being 
much  more  confiderable  and  ftronger  than  the 
other  natural  contracting  Force  of  the  Mufcle 
mentioned  at  N°.  1.  ;  and  therefore  this  is  not 
the  natural,  but  acquired  Force  of  a  Mufcle. 

8.  The  Tendon  of  a  Mufcle  out  of  Action 
continues  the  fame  as  before;  but  the  Flefh  of 
a  Mufcle  becomes  longer l6,  fofter,  more  red 
jfhrunk  or  collapfed1^  **  and  flattened;  and 
this  State  is  called  the  Rejlitution  l7  of  a  Muf- 
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cle  to  its  natural  Condition,  though  it  is  moft- 
ly  performed  by  the  Force  of  the  Antagonijl 18 
Mufcle  ;  for  the  Antagonift  remains  flaccid,  or 
unadtive ;  the  contracting  of  the  other  Mufcle 
will  continue  of  its  own  accord  from  the  in¬ 
nate  Force  (N°.  1.)  prevailing,  without  being 
counterpoized. 

9.  If  one  Antagonift  Mufcle  acts  (N°.  7.), 
while  the  other  remains  unadtive,  and  in  the 
Condition  of  N°.  8.  in  that  Cafe  an  Inflection 
of  the  Limb  follows  fpontaneoufly ;  but  if 
both  of  the  Mufcles  adt  at  the  fame  time,  it  is 
then  held  immoveable  ;  if  neither  of  them  act, 
the  Limb  remains  flack  and-  indifferent  to 
Motion,  in  fuch  a  manner  that  the  leaft  Ex¬ 
cels  of  Force  in  either  of  the  Mufcles,  made 
either  by  Subtraction  or  Addition,  will  incline 
the  Limb  its  own  way. 

10.  But  thefe  Changes  (N°.  7,  8,  9.)  are 
made  alternately,  even  in  a  Moment  !9,  or  the 
leaft  fen  Able  Inftant  of  Time,  in  the  whole 
Flefh  at  once  throughout  the  whole  Mufcle  ; 
and  thus  are  they  reciprocally  abfent  and  pre- 
fent,  without  leaving  any  remaining  Signs  be¬ 
hind  them. 

11.  Warm  Water  20  injected  into  the  Ar¬ 
tery  of  a  Mufcle  at  Reft,  or  in  a  dead  Animal, 
either  produces  or  renews  its  Contraction,  even 
though  the  Experiment  be  tried  a  confiderable 
time  after  Death. 

12.  The  Bulk  of  a  Mufcle  in  Action  ap¬ 
pears  rather  incrcafcd 21  than  diminished  in  all 
Experiments  whatever. 
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13.  The  Limbs  being  bent  by  an  external 
Force  22,  even  againft  the  Inclination  or  Will, 
caufes  the  flexor  Mufcles  to  put  on  the  State 
of  contracting  or  (hortening  (N°.  7.)  in  the 
fame  manner  as  if  they  aCted  by  their  own 
proper  Motion,  only  with  a  lefs  Force. 

14.  While  the  Will  remains  undetermined  23, 
all  the  voluntary  24  Mufcles  remain  equally 
full  in  all  their  Veffels,  and  equally  difpofed 
for  Motion  by  the  Blood  and  Spirits,  which 
are  equally  difperfed  throughout  every  Part  of 
the  Body  at  one  and  the  fame  time. 

1  Every  Artery,  Vein,  and  mufcular  Fibre  in  a 
living  Animal,  with  all  the  Membranes,  are  at¬ 
tached  to  fome  Bones,  by  which  they  are  {Fetched 
out  or  fuftained  in  a  State  of  Tenflon,  fo  that  upon 
a  Divifion  of  them  either  in  the  living  or  dead 
Animal,  they  fly  back  or  recede  from  their  mutual 
ContaCls,  fo  as  to  form  a  Space  immediately  after 
the  Knife  has  pafled  through  by  the  RetraCtion  of 
each  Fibre  towards  its  Origin.  I  have  often  ob- 
ferved  this  Contraction  to  a  lixth  Part  of  the  length 
of  fome  Fibres.  Hence  we  are  taught  that  all 
the  Fibres  are  maintained  in  a  more  diftraCted  or 
tenfe  State,  while  they  continue  faftened  to  the 
Bones,  than  when  they  are  cut  off  the  Body  \  and 
we  alfo  learn,  that  at  which  ever  End  a  Fibre  or 
Mufcle  is  divided,  it  will  contract  towards  that 
End  which  remains  entire,  whether  we  fuppofe 
the  fame  to  be  its  Origin  or  Infertion.  But  that 
this  contractile  Force  of  a  Mufcle  is  not  inconfide- 
rable,  may  be  demonftrated  by  Experiment :  for 
if  a  Mulcle  be  laid  bare  in  the  Thigh  of  a  dead 
Dog,  and  a  Weight  faftened  to  the  fame  Mufcle, 
upon  dividing  the  Tendon,  the  Weight  will  be 
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raifed  by  the  fpontaneous  contractile  Force  of  the 
Mufcle,  by  which  it  endeavours  to  become  fhorter 
than  its  natural  Length  ;  and  this  Phenomenon  is 
obfervable  in  all  the  Fibres  contained  in  every 
Part  of  the  Body.  But  an  animal  Fibre  may  be 
extended  much  beyond  its  natural  Length,  and  af¬ 
terwards  it  will  contract  and  recover  its  former 
Shortnefs,  as  is  evident  in  Fiddle- firings,  which 
are  ufually  made  of  the  Inteflines  of  the  fmaller 
and  more  aCtive  Animals,  fuch  as  Cats  Dogs, 
&c.  being  firft  well  cleanfed  from  all  their  Fat  or 
Oil.  Such  a  String  or  Cat-gut  well  twilled  and 
prepared  will  fuftain  an  immenfe  Weight  before  it 
breaks  :  but  if  at  length  it  breaks,  the  divided 
Parts  immediately  fly  towards  each  End,  and  the 
whole  String  becomes  much  fhorter  than  it  was  be¬ 
fore.  But  it  is  not  neceflary  to  break  the  String, 
in  order  to  obferve  its  Contraction  ;  for  upon  re¬ 
moving  the  extending  Weight,  or  diminifhing  it 
to  any  Degree,  the  String  will  fhorten  propor- 
tionably.  For  Inflance :  If  you  fufpend  an  hun¬ 
dred  Weight  to  a  very  flrong  Cord  of  this  nature, 
and  then  take  off  the  Weight  of  one  Pound,  the 
Cord  will  fhorten  one  hundredth  Part  of  the 
Length  which  it  acquired  by  the  Weight ;  and 
upon  removing  another  Pound,  it  will  fhorten  as 
much  more,  and  fo  on  in  proportion  to  the  Dimi¬ 
nution  of  the  Weight ;  but  yet  fo  as  to  remain  tenfe, 
as  long  as  there  is  the  leaft  appended  Weight,  be¬ 
coming  fhorter  when  all  the  Weight  is  removed. 
This  contra&ile  Force  is  poflefled  by  all  Cords  or 
Threads,  and  arifes  neither  from  the  Air,  Heat, 
Gravity,  or  any  external  Power,  but  only  from 
the  Ample  and  mutual  Attraction  of  the  Elements 
or  Particles  which  compofe  the  Thread,  whofe 
Force  is  overcome  by  the  extended  Power  of  the 
Weight ;  upon  removing  which,  the  diftraCted 
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Elemeents  approach  nearer  to  each  other  by  the 
fame  Force.  Almod  in  the  fame  manner  we  fee 
that  two  Loaddones  being  drawn  from  each  other 
by  any  Weight,  while  they  remain  within  the 
Sphere  of  Adfivity,  upon  removing  the  Weights, 
they  will  mutually  approach  towards  each  other. 

2  For  the  Elements  or  conftituent  Particles  of 
each  Fibre,  do  all  approach  nearer  to  Contact 
with  each  other  ;  fince  every  diftradted  Body  in- 
creafes  its  Surface  without  increafmg  its  Quantity 
of  Matter  •,  and  when  again  the  Didradtion  is  ta¬ 
ken  off,  the  Parts  by  contradling  recover  a  clofer 
Contadt,  and  diminifh  their  Surface  or  Bulk,  thos 
the  Quantity  of  Matter  remains  the  fame. 

3  In  the  dead  Body  or  Subjedt  which  lies  under 
the  Hand  of  the  Anatomid,  all  the  Fibres  and 
Veffels  contract  themfelves,  and  expel  their  con¬ 
tained  Juices.  The  Arteries  are  fo  much  diminifh- 
ed  in  their  Diameters  after  Death  (§.213.),  that 
there  is  no  Comparifon  betwixt  them  and  thofe  of 
a  living  Animal  ;  and  they  appear  to  contain  a 
much  thicker  and  darker-coloured  Blood,  while 
they  expel  their  Lymph  and  thinner  Juices  into 
the  Veins,  fo  as  to  appear  almod  empty  •,  whereas 
in  the  living  Animal  they  are  always  full.  For 
the  Arteries  contract  in  proportion  to  the  Quantity 
of  their  contained  Humours  which  is  evacuated, 
and  they  condringe  themfelves  about  the  Remainder 
of  their  Contents.  The  Stomach,  Intedines,  and 
thoracic  Dudt,  all  continue  to  propel  forward  their 
contained  Liquors  even  after  Death.  In  an  Apo¬ 
plexy  arifing  meerely  from  a  Deficiency  of  the  Vis 
Vitae,  or  Removal  of  the  Force  of  the  fdeart, 
while  all  the  Vifcera  remain  entire  as  alfo  in  a 
Swoon  Life  will  be  redored,  if  the  Humours  or 
any  Liquors  are  forced  through  the  thoracic  Du6t. 
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4  We  call  any  State  or  Condition  of  a  Body 
violent,  in  which  it  fuffers  fome  Alteration  or 
Change  by  the  Adlion  of  another  Body  ;  and  the 
natural  State  we  fuppofe  to  be  the  Condition  which 
the  Body  acquires  of  its  own  accord,  when  left  to 
itfelf ;  and  from  hence  we  are  able  to  demonftrate, 
that  all  the  Mufcles,  of  the  human  Body  are  con- 
ftantly  in  a  State  of  Violence.  For  the  Fibres, 
Veflels,  Membranes,  and  other  folid  Parts  are  ex¬ 
tended  by  their  Attachment  to  the  Bones,  and  there¬ 
fore  they  continually  endeavour  to  contract  them- 
felves  into  a  fhorter  Compafs.  The  whole  Length 
of  the  human  Body  is  determined  by  the  Bones, 
when  they  are  fufficiently  firm  ;  but  when  they 
lofe  their  Refinance,  all  the  Pans  fhorten.  The 
French  Surgeon  Saviard  remarks,  in  the  Obferva- 
tions  which  he  made  in  the  Hofpitals  of  Paris ,  an 
Inftance  of  a  Man  whofe  Bones  became  by  degrees 
fo  flexible,  that  towards  the  latter  End  of  the  Dif- 
order  the  Radius  and  Ulna  were  as  flexible  as  a 
Piece  of  Whale-bone  ;  the  Diforder  was  attended 
with  immenfe  Pain,  for  the  Periofteum  mud  ne- 
ceflarily  be  fubjedled  to  violent  Diftentions  in  the 
bending  of  the  Bones,  until  that  Membrane  is  broke 
through,  in  the  fame  manner  as  when  the  nodtur- 
nal  Pains  are  formed  in  the  venereal  Difeafe  by 
Nodes  in  the  Bones.  Upon  opening  the  Body, 
the  Bones  appeared  like  foft  Cheefe,  as  if  they  had 
been  boiled  in  Papin's  Digeftor ;  and  inftead  of 
Marrow,  they  contained  a  watery  and  bloody 
Juice.  From  this  Inftance  it  appears,  that  the 
Fibres  of  the  Mufcles  continually  endeavour  to 
fhorten  and  infledl  the  Bones,  which  would  certain¬ 
ly  follow,  if  they  had  not  that  Hardnefs  which  is 
fufficient  to  refill  the  Contradlions  of  the  Mufcles. 
Even  the  Eye  itfelf  demonftrates  a  contradlile  Pow¬ 
er,  fmce  after  Death  it  appears  contracted  into 

Wrinkles* 


Wrinkles,  whereas  before  it  was  fmooth  and  ex¬ 
tended.  But  yet  our  Senfes  do  not  perceive  this 
Endeavour  of  all  the  Parts  to  Contraction,  becaufe 
it  is  equally  diffufed  throughout  every  Part,  and 
the  Equilibrium  of  it  is  not  deftroyed  fo  as  to  break 
out  into  Motion.  Suppofe  the  Force  of  any  Muf- 
cle  by  which  it  contrads  itfelf  to  be  equal  to  a 
hundred,  and  the  diftending  Force  which  oppofes, 
its  Contradion  to  be  equal  to  tv/ o  hundred,  it  will 
not  therefore  follow,  that  the  Mufcle  does  not  con¬ 
tinue  to  ad;  with  the  Force  of  a  hundred,  becaufe 
we  do  not  perceive  that  it  overcomes  the  Refin¬ 
ance  of  two  hundred  by  which  it  is  oppofed  ;  but 
if  you  remove  the  Refinance  of  the  two  hundred, 
the  Mufcle  will  continually  contrad  itfelf,  not  by 
any  additional  Force,  but  by  the  Power  which  it 
before  exerted  in  Oppofition  to  two  hundred.  For 
Inftance  again  in  the  Weight  of  a  Pound  ;  if  it 
falls  upon  a  Table,  it  will  not  reach  the  Ground  *, 
but  yet  its  Gravity  continues  to  ad,  and  it  endea¬ 
vours  to  reach  the  Ground  with  the  fame  Force 
which  it  received  from  the  Motion  *,  but  if  you 
remove  the  Table  without  giving  the  Weight  any 
Impulfe,  it  will  inflantly  fall  to  the  Ground,  not 
by  any  new  Force,  but  by  the  fame  Impulfe  of 
Gravity,  by  which  it  before  endeavoured  to  de- 
feend.  Suppofe  again  an  exquifue  Balance  has  a 
thoufand  Pounds  in  each  Scale,  they  will  be  fu- 
ftained  in  Equilibrio  by  the  Equality  of  the  contrary 
Forces,  fo  that  neither  of  them  will  defeend  ;  not 
becaufe  the  Weights  do  not  exert  the  fame  Force 
to  caufe  them  to  defeend,  but  from  the  Equality 
of  the  contrary  Powers  deftroying  each  other.  If 
again  you  caft  but  a  fingle  Grain  of  Sand  into  one 
of  the  Scales  over  and  above  the  other  Weight,  it 
will  defeend  and  overcome  the  Power  of  its  An- 


tagonift,  not  from  the  Weight  of  the  Grain  of 
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Sand,  but  from  the  Inequality  which  it  makes  be¬ 
twixt  the  two  Powers. 

5  Every  Mufcle  is  provided  with  its  Antagonift, 
except  where  the  Elafticity  of  the  folid  Parts  is 
fufficient  to  equal  their  Reflftance  or  contraftile 
Force,  of  which  we  have  an  Inftance  in  the  Inter- 
coflals  but  the  EffeCt  in  both  Cafes  is  the  fame.  If 
it  was  not  for  this  Equality  in  difpofing  of  the  Muf¬ 
cles,  the  Figure  of  a  Limb  could  never  be  changed 
from  the  Pofture  which  it  before  obtained,  and  a 
Limb  once  bent  or  extended  would  continue  fo  as 
long  the  Perfon  lived.  But  the  antagonift  Muf¬ 
cles  are  fo  difpofed  in  Equilibrio,  that  a  Motion 
may  be  readily  produced  and  governed  in  every 
Part  of  the  Body  by  the  Influence  of  the  Mind, 
either  by  adding  to  or  diminilhing  the  Force  of 
any  one  Mufcle.  But  the  Reafon  of  this  Mecha- 
nifm  does  not  appear  evident  to  all.  We  think 
a  Man  is  at  reft,  when  at  the  fame  time  all  the 
Mufcles  in  his  Body  are  in  a  continual  Tendency 
to  Motion  ;  and  yet  none  of  the  Limbs  are  mo¬ 
ved,  becaufe  the  infle&ing  Powers  are  oppofed  by 
thofe  which  extend,  and  there  is  no  Force  exerted 
in  one  Part  but  what  is  oppofed  in  another.  When 
the  extending  Forces  aCt  with  the  Momentum  of  a 
hundred  ;  and  there  is  alfo  at  the  fame  time  a  Mo¬ 
mentum  equal  to  the  fame  Number  exerted  by  the 
inflecting  Powers,  it  will  therefore  follow,  that 
the  Limb  will  be  retained  immoveable  by  the 
Equality  of  the  oppofite  Forces,  which,  though 
confiderable,  deftroy  each  other  by  their  Equality 
and  Contrariety.  From  hence  we  may  be  able  to 
underftand  the  Propofition  which  may  at  firft  feem 
a  Paradox,  namely,  to  increafe  the  Motion  of  a 
Body  by  diminifhing  the  moving  Powers.  In  the 
extended  Finger  all  the  Parts  feem  to  be  at  reft, 
when  at  the  fame  time  a  powerful  Motion  remains 
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in  the  Mufcles,  which  govern  that  Finger:  and  this 
occult  Motion  in  the  Mufcles  will  become  manifeft 
upon  dividing  the  feveral  Mufcles,  and  leaving  on¬ 
ly  one  Flexor  intire,  for  in  that  Cafe  the  Finger 
will  be  continually  infleded  without  making  any 
Addition  to  the  infkding  Power.  If  the  Force 
of  fome  Mufcles  is  deftroyed  by  a  Palfy  inftead  of 
the  Knife  of  the  Anatomift,  the  flexor  Mufcle 
will  in  the  fame  manner  ad  as  before.  Suppofe 
a  Man  deeping  with  his  Arm  bent  in  an  Angle  ; 
in  that  Man  four  ftrong  Mufcles  ad  equally  upon 
the  Cubitus,  namely,  the  Ulnaris  Internus,  the 
Radialis  Internus,  the  Ulnaris  Externus,  and  the 
Bicornis  ;  fo  that  there  is  a  confiderable  Force  ex¬ 
erted  here  towards  Motion  without  producing  any 
Effed.  Suppofe  again  one  of  the  extenfor  Muf¬ 
cles  to  be  rendered  paralytic,  fo  as  to  deftroy  a 
fourth  Part  of  the  Force  which  aded  upon  the 
Cubitus,  it  will  in  that  Cafe  be  certainly  moved  or 
infleded.  For  fince  the  infieding  Powers  remain 
the  fame,  and  ad  with  the  Force  of  two,  while, 
the  extending  Force  is  equal  to  no  more  than 
one,  the  Flexor  will  therefore  overcome  the  Angle 
Extenfor  and  move  the  Limb,  in  proportion  to 
the  Deficiency  in  the  extending  Force.  If  an  ex¬ 
ternal  Mufcle  becomes  paralytic  while  the  internal 
one  is  not  affeded,  in  that  Cafe  half  of  the  mo¬ 
ving  Force  being  taken  off,  an  Infiedion  of  the 
whole  Limb  will  follow,  fo  as  to  produce  a  very 
viflble  Motion,  when  at  the  fame  time  a  Diminu¬ 
tion  is  really  made  in  the  moving  Powers. 

6  A  Bull  which  is  one  of  the  fierceft  and  ftrong- 
eft  of  Animals,  being  firftfecured  with  Ropes,  and 
then  knocked  on  the  Head  with  an  obtufe  Inftru- 
ment,  there  follows  a  Rupture  in  fome  of  the  fmall 
Arteries  of  the  Brain,  by  which  the  Blood  is  extra- 
vafated,  compreflfes  the  Encephalon,  and  the  Ani¬ 
mal  tumbles  down  in  a  Moment  with  a  Palfy  of  all 


202  AStion  of  the  Mufcles .  §401. 

his  Limbs,  expiring  foon  after.  If  the  Head  of 
the  Animal  be  opened  after  Death,  you  will  find 
the  ruptured  Arteries  which  extravafated  their 
Blood  by  the  Impetus  of  the  Blow  ;  and  therefore  it 
was  this  Blood  which  comprefied  the  Brain  and  pro¬ 
duced  the  Stupidity  and  Death  of  the  Animal.  In 
one  of  the  more  frequent  Caufes  of  Death,  like  the 
former,  namely,  in  an  Apoplexy,  the  Blood-  vefiels 
are  ruptured,  the  Blood  extravafated,  and  the  Brain 
itfelf  comprefied,  whereupon  all  the  Senfes  and  vo¬ 
luntary  Motions  are  abolifhed,  the  Body  tumbles 
down  paralytic,  the  Perfon  feems  in  all  Refpefts 
as  in  a  deep  Sleep,  and  in  a  little  time  after  that 
Sleep  Death  itfelf  follows.  There  was  a  Man  at 
Paris ,  who  may.be  perhaps  yet  living  (An.  1727.) 
who  went  about  begging  with  Part  of  his  Brain  ex- 
pofed,  having  loft  a  confiderable  Piece  of  his  Skull ; 
and  by  giving  this  Perfon  a  Bit  of  Money,  he  would 
condefcend  to  let  the  fame  Experiments  be  tried  up¬ 
on  him  which  a  Prefiure  ufually  produces  in  the  fe- 
veral  Diforders  of  the  Brain.  By  a  flight  Prefiure 
the  Eyes  were  obferved  to  look  red,  and  he  then 
imagined  he  faw  Sparks  and  Flafihes  of  Light,  at 
length  Stupidity  followed,  and  laftly  a  deep  Sleep 
with  a  Stertor  as  in  an  Apoplexy  :  and  by  the  fame 
degrees  did  this  Perfon  return  to  his  Senfes  and  the 
Ufe  of  his  Limb,  fo  foon  as  the  Prefiure  was  re¬ 
moved  from  the  Dura  Mater. 

7  Duverney  made  feveral  judicious  Experiments ; 
he  opened  the  Cranium  of  a  living  Dog,  compref- 
fed  the  Brain,  and  obferved  that  a  fudden  Apo¬ 
plexy  followed,  attended  with  the  Lofs  of  all  the 
Motions  in  the  voluntary  Mufcles :  and  then  ma¬ 
king  an  Incifion  through  the  Dura  Mater,  he 
comprefied  the  Cerebellum,  whereupon  the  Death 
of  the  Animal  fuddenly  followed,  except  only  that 
the  Heart  continued  to  palpitate  for  a  little  time  % 
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and  this  we  know  it  will  do  even  after  it  has  been 
taken  out  of  the  Body.  Hence  therefore  we  ma- 
nifeftly  perceive  two  Springs  of  Motion  in  the 
Mufcles  :  fmce  the  voluntary  Mufcles,  which  are 
directed  by  the  Influence  of  the  Mind,  become 
paralytic  by  comprefTing  the  Brain,  from  whence 
therefore  their  Nerves  mud  be  derived  ;  but  the  in¬ 
voluntary  Mufcles,  as  the  Heart,  Stomach,  In- 
tedines,  and  thofe  of  Expiration,  continue  their 
Adfion  while  the  Brain  is  comprefied,  but  are  all 
immediately  rendered  paralytic,  when  the  Cerebel¬ 
lum  itfelf  is  injured  ;  and  therefore  thefe  lad  mult 
derive  their  moving  Powers  from  the  Cerebellum* 

I  had  an  Opportunity  of  feeing  both  thefe  Cafes  in 
continual  Apoplexies  :  one  in  a  Perfon  who  came 
to  the  Hague ,  and  immediately  upon  fetting  his 
Foot  out  of  the  Boat,  he  fell  down  inftantly  dead  ; 
the  other  in  a  Grinder,  who  fell  down  apoplectic 
in  the  fame  manner,  but  his  Pulfe  and  Refpiration 
continued,  with  a  Snoring  and  Rednefs  of  the 
Face  •,  and  by  Phlebotomy,  with  a  thin  Diet,  he 
perfectly  recovered  in  a  few  Days  time.  Thus, 
in  the  ffrft  Cafe,  the  extravafated  Blood  immedi¬ 
ately  comprefied  the  Cerebellum,  whereas  here  it 
only  comprefied  the  Cerebrum. 

8  It  has  been  faid  before,  that  the  Motion  of 
the  Stomach  and  Intedines  continues  even  after 
Death  ;  and  that  even  the  Motion  of  the  Heart 
itfelf  may  be  recovered  from  its  State  of  Red,  by 
inflating  or  forcing  any  Liquor  through  the  tho¬ 
racic  Dudf,  whereupon  the  Heart  will  immedi¬ 
ately  renew  its  Pulfation,  and  in  a  manner  begin, 
a  fecond  Life  :  but  then  it  mud  be  obferved,  that 
this  fecond  Pulfation  holds  but  for  a  little  time, 
and.  after  a  few  Moments  beafes,  fo  as  to  be  irre¬ 
coverable  again  by  any  Means. 


We 
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9  We  faid  before,  that  the  Brain  is  the  Principle 
from  whence  the  voluntary  Motions  are  derived  ; 
but  the  Force  which  is  derived  from  the  Brain  to 

the  Mufcles  can  be  communicated  rso  other  way 
than  by  the  Nerves.  Therefore  if  a  Nerve  is  ren¬ 
der’d  paralytic,  all  the  Mufcles  which  receive 
^ranches  and  moving  Force  from  that  Nerve, 
will  be  neceflarily  relaxed,  or  render’d  paralytic 
likewife.  If  thofe  five  Nerves  arifing  from  the 
Neck,  from  whence  all  the  Nerves  of  the  upper 
Limbs  are  derived,  be  either  comprefled,  eroded, 
or  cut  afunder,  all  the  Senfe  of  Motion  in  the  up¬ 
per  Limbs  will  then  perifh.  If  the  crural  Nerve 
*be  laid  bare  in  the  Groin  of  a  living  Dog,  accord¬ 
ing  to  the  Experiment  of  Galen ,  and  then  tied 
with  a  Ligature,  all  the  Mufcles  of  the  Leg  and 
Thigh  to  which  it  is  diftributed  become  paralytic  *, 
and  after  turning  the  Animal  loofe,  when  the 
Wound  is  fewed  up,  he  draws  that  Leg  after  him, 
as  if  it  was  no  Part  of  his  Body,  but  as  if  it  hung 
by  a  String,  being  quite  paralytic  and  immovea¬ 
ble.  There  is  another  elegant  Experiment  of  Bel¬ 
lini,  not  indeed  extant  in  his  Books,  but  publifh- 
ed  in  the  Italian  Journal,  and  in  the  Atta  Erudi - 
iorum  Lipftenfia.  He  took  up  the  Nerve  of  the 
Diaphragm  in  a  living  Animal,  and  upon  com- 
prefling  it,  that  Mufcle  which  received  Branches 
from  this  Nerve  was  render’d  paralytic,  namely, 
the  Voice  and  Refpiration  were  abolifhed  :  but 
upon  removing  the  ComprefTure  from  the  Nerve, 
and  moiftening  with  a  Spunge  dipped  in  warm 
Water,  the  Senfe  and  Motion  of  the  paralytic 
Mufcle  gradually  returned  together  with  the  Refpi¬ 
ration.  If  a  Perfon  in  Health  fleeps  upon  his  El¬ 
bow,  and  comprefTes  the  large  Nerve  which  runs 
along  juft  within  the  Edge  of  the  Elbow,  the 
Senfe  and  Motion  of  the  Fore- arm  will  be  abolifti- 

ed, 
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ed,  and  the  Man  upon  waking  will  be  furprifed 
to  find  his  Arm  infenfible  and  immoveable  j  but 
upon  rifing  up  and  fetting  the  A  rm  at  Liberty,  the 
Parts  recover  their  Senfe  and  Motion  gradually, 
with  an  uneafy  tremulous  Senfation  being  felt  at 
the  fame  time.  From  thefe  Experiments  I  think 
it  is  fufficiently  evident,  that  the  Principle  or  im¬ 
mediate  Caufe  of  Motion  in  the  Mufcles  does  not 
refide  in  the  Fabric  of  the  folid  Parts,  but  in  the 
Force  of  the  Humours  derived  into  them. 

IO  An  Obftrudtion  in  the  Brain  by  ComprelTure, 
or  other  wife,  deftroys  the  voluntary  Motions  j  be- 
caufe  the  Nerves,  which  are  the  Authors  of  thofe 
Motions,  are  derived  from  the  Brain,  But  the 
fpinal  Marrow  fends  Branches  only  to  the  lower 
Parts  of  the  Body  *,  and  therefore  an  Impediment 
or  Injury  in  the  fpinal  Marrow  will  only  injure 
thofe  Parts  which  receive  Nerves  from  the  fpinal 
Medulla  beneath  the  Impediment.  I  fawa  Gold- 
fmith  who  had  a  Fradture  in  the  Vertebrae  of  the 
Loins  at  the  Os  facrum  :  and  here  there  was  a 
Palfy  of  all  the  Parts  below  the  Injury  ;  the  Se¬ 
men,  Urine,  and  Faeces  of  the  Inteftines  came 
away  involuntary,  and  without  the  Knowledge  of 
the  Patient.  But  whatever  Parts  are  feated  above 
the  Injury  in  the  fpinal  Medulla  continue  in  their 
found  and  natural  State,  becaufe  their  Nerves  are 
derived  from  that  Part  of  the  fpinal  Medulla  to 
which  no  Injury  has  extended.  There  was  a  cer¬ 
tain  Vintner  of  Leyden ,  who  was  by  Nation  a 
Walloon ,  a  very  jocofe  Man,  who  by  failing  from 
the  Ladder  of  a  Mill,  while  it  was  turning  round 
by  the  Wind,  fradtured  the  Vertebrae  of  his  Neck  ; 
whereupon  the  Phyfician  being  called,  advifed 
them  to  carry  him  home,  for  he  had  not  above  an 
Hour  to  live  :  but  yet  even  in  the  mid  (I  of  fo 
much  Danger,  the  ridiculous  Fellow  could  not  for¬ 
bear 
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bear  jefting,  and  laid,  That  he  had  nothing  more 
to  complain  of  than  that  all  his  Limbs  had  deferr¬ 
ed  him,  like  as  unfaithful  Soldiers  defert  their  So* 
vereign.  He  could  breathe,  think,  and  will  free¬ 
ly  *,  but  then  his  Arms  and  Legs  remained- (tiff  and 
immoveable,  without  regarding  the  Influence  of 
his  Will :  for  the  Nerves  of  the  eighth  Pair,  with 
the  Intercoflal  and  ninth  Pair  remained  free,  fo 
that  the  Heart,  Lungs,  Stomach,  Vifcera,  and 
Organs  of  Speech  had  their  proper  and  free  Mo¬ 
tions.  But  he  had  no  long  time  to  jeft ;  for  foon 
after  he  grew  ftupid,  and  at  length  apopledic,  ex¬ 
piring  in  a  deep  Sleep,  namely,  becaufe  the  extra- 
vafated  Blood,  which  comprefied  thefpinal  Medul¬ 
la  afcended  into  the  fourth  Ventricle,  where  by 
compreffing  the  Cerebellum  it  put  a  Period  to 
Life. 

11  If  the  axillary  or  any  other  Artery  be  tied  in 
a  living  Dog  without  injuring  the  Nerve,  both 
the  Senfe  and  Motion  of  the  Mufcles  perifh  in  the 
fame  manner  as  if  the  Ligature  had  been  made 
upon  the  Nerve  itfelf.  This  Experiment  was  firft 
made  by  Swammerdam ,  and  was  afterwards  re¬ 
peated  and  confirmed  by  many  Experiments  in 
Tufcany  by  Stem. 

11  Whether  it  be  a  Mufcle  which  governs  fome 
Limb,  as-  in  the  Biceps  of  the  Arm  ;  or  whether 
it  terminates  or  circumfcribes  a  Cavity,  which  is 
clofed  with  an  Orifice  to  which  Adion  the  Sphin- 
ders  belong  ;  or  whether  they  belong  to  that  Clafs 
fcrving  to  propel  the  Humours  through  the  VcT- 
fels,  of  which  the  Principal  is  the  Heart. 

**  The  Tendon,  in  Fad,  becomes  a  fmall  mat¬ 
ter  longer  by  the  Force  of  it  Contradion,  which 
tends  towards  the  Center  of  the  Mufcle  :  but  this 
Elongation  of  the  Tendon  is  too  inconfiderable  to 
defer ve  the  leaft  Notice. 
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14  The  voluntary  Mufcles,  as  well  as  the  invo¬ 
luntary,  are  equally  contracted  or  fhortened  as  well 
as  diftended  throughout  every  Point  of  their  flefhy 
Subftance,  while  they  continue  in  ACtion.  Any 
Perfon  has  it  in  his  Power  to  try  this  Experiment 
upon  himfelf ;  for  if  he  bites  any  thing  hard,  or 
Ibuts  his  Jaws  clofe,  and  at  the  fame  time  applies 
one  Hand  to  his  Cheek,  while  the  Fingers  of  the 
other  Hand  are  introduced  into  the  Mouth  to  feel 
the  Maffeter  on  the  other  Side,  he  will  perceive  it 
become  harder  and  more  diftended  in  the  ACtion, 
while  he  endeavours  to  elevate  the  lower  Jaw,  and 
p.refs  it  ftrongly  againft  the  upper.  In  general,  all 
the  Mufcles  of  the  Body  become  hard  and  turgid 
only  by  the  Influence  of  the  Mind.  I  have  feen 
fome  Pofture-Mafters  who  in  public  Shews  have 
refembled  dead  Bodies,  in  order  to  which  they  con- 
traded  all  their  Mufcles  in  fuch  a  manner,  as  to 
render  every  Part  ftiff  and  immoveable,  fo  as  to 
be  eafily  carried  and  treated  as  a  Carcafs  by  their 
Companions.  That  kind  of  Spafm  or  Contraction 
of  a  Mufcle,  which  is  called  the  Cramp,  renders 
the  Mufcle  fo  hard  that  it  feels  like  Iron.  If  you 
open  the  Thorax  of  a  living  Dog,  and  make  an 
Incifion  in  the  Pericardium,  you  will  perceive  in 
what  Manner  the  Heart  contracts  within  its  Cap- 
fule,  and  it  will  appear  pale,  bloodlefs,  and  turgid 
or  i welled.  If  you  obferve  the  Motion  of  a  Muf¬ 
cle  in  an  Animal  after  the  Skin  has  been  taken  off* 
you  will  fee  that  at  every  time  of  the  mufcular  Con¬ 
traction,  it  will  become  turgid  and  fwelled  \  and 
therefore  the  fame  Caufe  which  produces  the  Mo¬ 
tion  of  the  Mufcle,  does  alfo  at  the  fame  time  ren¬ 
der  it  tumid  and  hard.  But  if  this  Hardnefs  and 
Diftention  of  the  Mufcle  be  too  great,  the  Mufcle 
is  thereby  fo  much  injured  as  to  become  paralytic, 
and  Irequently  to  produce  Convulfigns. 
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'*  There  is  not  any  Part  in  the  whole  Body  but 
what  is  capable  of  fome  Motion :  Geometricians 
obferve,  that  all  the  Ad  ions  are  in  an  inverfed  Ra¬ 
tio  to  the  Refiftances  •,  and  therefore  the  Effect  pro¬ 
duced  by  the  Motion  or  Contradion  of  a  MufcJe 
is  in  proportion  to  the  Refiftances  of  the  Parts  in¬ 
to  which  the  two  Ends  of  the  Mufcle  are  inferted. 
If  the  upper  Ribs  give  the  Refiftance  of  a  hundred 
to  the  Adion  of  the  ferratus  anticus  Mufcle,  and 
the  Scapula  gives  the  Refiftance  of  one,  while  the 
Mufcle  contrads  itfelf  each  way  both  from  the 
right  and  left,  the  Scapula  will  then  be  drawn  a 
hundred  Parts  of  the  Space  towards  the  Ribs,  while 
the  Ribs  are  drawn  one  Part  towards  the  Scapula. 
But  when  the  Ratio  of  the  Motion  of  one  Part  is  fo 
very  fmall  with  refped  to  the  Motion  of  the  other, 
that  of  the  leaft  is  fcarce  obfervable,  and  is  therefore 
ufually  efteemed  the  fixed  Point.  But  if  the  fixed 
Point  to  which  the  one  End  of  the  Mufcle  is 
fattened  has  an  infinite  Refiftance  with  refped  to 
the  other,  it  will  then  remain  immoveable,  and  the 
other  Point  only  will  approach  towards  it.  But  if 
both  Ends  of  the  Mufcle  meet  with  the  fame  Refift¬ 
ance,  then  they  both  pafs  through  equal  Diftances 
or  Spaces  towards  their  middle. 

16  The  lower  Jaw  of  a  Perfon  in  Health,  who  is 
neither  foolifh,  defirous  of  hearkening  to  fome- 
thing,  nor  paralytic,  is  always  fhut  or  drawn  up  : 
but  in  the  ftrongeft  Perfon  while  fleeping,  it  is 
relaxed  or  let  down  by  an  Elongation  of  thefe 
Mufcles  by  which  it  was  before  elevated.  If  you 
touch  the  mafteter  Mufcle  with  your  Finger,  you 
will  nor  only  perceive  it  fwell  and  grow  hard  du¬ 
ring  the  time  of  biting,  but  you  will  alfo  perceive 
it  relax  or  elongate  alternately  •,  for  it  is  abfolute- 
ly  neceftary  for  a  Mufcle  to  fwell  when  it  is 
fhortened,  by  adding  that  to  its  Breadth  which  is 
diminifhed  from  its  Length.  1  The 
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16  *  'Fhe  j-jear(;  0f  a  Frog  appears  evidently 
white  and  hard  at  the  time  of  Contraction,  and 
at  the  time  of  Dilatation  the  Heart  appears  red 
and  flaccid.  Therefore  in  the  Contraction  of  a 
Mufcle  its  Blood  is  discharged.  But  this  Appear¬ 
ance  cannot  be  well  obferved  in  all  Mufcles,  becaufe 
the  Fat  oblcures  their  Alteration. 

16**  in  mofi;  exquifite  Statues  of  Hercules , 
prefling  Lao?nedon  againft  his  Bread,  the  deltoide 
and  pe&oral  Mufcles  are  reprefented  protuberant 
almoit  like  Globes,  while  their  antagonift  Mufcles 
appear  fofc  and  flaccid.  And  this  is  the  principal 
Art  of  Statuary,  namely,  to  make  all  thofe  Muf¬ 
cles  ftrong  which  are  concerned  in  giving  that  Po¬ 
llute  to  the  Body  which  the  Figure  or  Gladiator 
reprefents,  by  fixing  the  Rifings  and  Excavations 
in  their  proper  Places.  Whenever  the  antagonift 
Mufcle  is  at  reft,  it  is  always  relaxed  ;  but  when  a 
Mufcle  is  contracted,  it  muft  neceflarily  gain  as 
much  in  Thicknefs  as  it  lofes  in  Length. 

11  We  Paid  before  that  every  tenfe  Fibre  in  the 
Body  is  capable  of  contracting  itfelf  into  a  fmaller 
Length  *,  but  the  Power  or  Force  of  any  Mufcle, 
as  for  Inftance,  any  of  the  Flexors  is  eftimated  by 
the  Accefs  of  the  Powers,  by  which  it  overcomes 
the  Refiftances  which  oppofe  its  Contraction  :  and 
therefore  it  manifeftly  follows,  that  if  you  relax  a 
flexor  Mufcle  which  was  before  in  A&ion,  the  na¬ 
tural  Force  of  the  Extenfor,  which  was  before  over¬ 
come,  will  reftore  the  Equilibrium,  and  recover  the 
natural  Failure  of  the  Part,  in  which  A&ion  the 
Mufcle  is  oppofed  on  all  Sides  from  being  fhorten- 
ed,  while  the  Extenfor  recovers  its  Shortnefs,  and 
the  Flexor  which  was  con  traded  recovers  its  former 
Length.  Both  the  Flexor  and  Extenfor  are  now  in 
the  lead  State  of  Violence,  but  yet  they  continue  in 
fome  degree  of  Extenfion  or  Violence,  fince  neither 
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of  the  Antagonifts  permit  the  other  to  be  fo  much 
fhortened  as  it  would  if  left  to  itfelf  *,  but  this  Vio¬ 
lence  being  the  fame  in  all  the  Mufcles  of  the  Bo¬ 
dy,  is  from  the  Equality  or  Juftnefs  of  its  Propor¬ 
tion  render’d  infenfible  to  the  Mind.  The  Arm 
of  a  Perfon  hanging  out  of  Bed,  feems  to  have  its 
Mufcles  at  Reft  ;  but  yet  they  are  not  quiefcent, 
but  fupport  each  other  in  Equilibrio,  and  manifeft 
their  A&ion  as  foon  as  ever  the  Equilibrium  is  re¬ 
moved.  In  a  Pair  of  Scales  which  have  each  a 
thoufand  Weight,  there  is  no  Motion  follows, 
though  the  Tendency  is  extremely  great.  Wreft- 
lers,  who  keep  their  Limbs  fluff  and  fufpended, 
feem  to  exert  no  Force,  even  when  they  labour 
with  all  their  Strength  to  fupport  themfelves  ;  but 
that  they  do  labour,  may  be  known  from  the  Ar¬ 
tifice  by  which  the  one  overcomes  his  Antagonift, 
while  the  other  endeavours  to  turn  himfelf  fo  as  to 
fall  uppermoft.  But  it  is  not  always  neceflary  for 
one  Mufcle  to  be  antagonized  by  the  other,  for 
tlfat  may  be  done  by  the  Weight  of  the  Part  to  be 
moved  *,  as,  for  Inftance,  the  lower  Jaw  with  re- 
fpe&  to  its  Elevators,  or  the  Elafticity  of  the 
Part,  by  which  it  recovers  its  natural  State,  unlefs 
altered  by  the  Mufcle,  as  in  the  Antagonization 
of  the  intercoftal  Mufcles,  or  even  the  Weight  of 
the  ambient  Parts  themfelves,  &c, 

l9  The  Back  or  Spina  Dorfi  is  held  dire&,  with 
no  fmall  Force,  by  the  Afiiftance  of  many  and 
ftrong  Mufcles,  which  are  called  the  Extenfors  of 
the  Back  and  Loins.  Thefe  Extenfors  are  anta¬ 
gonized  on  the  Forepart  of  the  Body  by  Flexors, 
which  in  moft  Parts  of  the  Body  are  ftronger  than 
the  Extenfors,  fo  as  generally  to  caufe  the  Articu¬ 
lations  to  be  a  little  infle&ed,  and  moderate  the 
Extenfion  within  certain  Bounds.  Suppofe  now 
all  the  flexor  Mufcles  to  be  fuddenly  relaxed, 
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while  the  Force  of  the  Extenfors  remains  as  before, 
an  Opifthotonus,  as  it  is  called  by  the  Ancients, 
will  certainly  follow,  not  becaufe  the  Power  of  the 
extenfor  Mufcles  is  increafed,  but  becaufe  the  Re- 
fiftance  is  removed  which  was  made  by  the  Flexors. 
It  is  not  therefore  necefTary,  as  many  have  falfly 
imagined,  for  the  Force  of  the  Mufcles  to  be  in¬ 
creafed  in  order  to  produce  Convulfions  *,  for  it  is 
fufficient  only  to  render  the  Forces  of  the  Mufcles 
unequal  among  themfelves.  Hence  therefore  if 
any  Part  of  the  Brain  is  injured,  fo  as  to  render 
the  Mufcles  paralytic,  which  derive  their  Nerves 
from  that  Part ;  in  that  Cafe  the  antagonift  Muf¬ 
cles  will  contraft  themfelves  by  their  prevailing 
Force  :  and  from  hence  follow  Convulfions,  even 
in  extreme  Weaknefs  ;  and  at  the  time  of  Death, 
Convulfions  generally  precede,  which  are  ufually 
called  Stretching  out. 

19  Reafon  teaches  us,  that  there  mud  be  fome 
Interval  of  Time  betwixt  thefe  Actions ;  but  the 
Space  is  nothing  with  regard  to  our  Obfervation, 
as  it  is  infenfible ;  even  in  the  very  Indant  of 
Time  that  I  incline  to  extend  my  Arm,  fo  foon 
does  it  follow  without  the  lead  fenfible  Interval ; 
and  at  the  fame  time  a  Change  is  made  in  all  the 
Extenfors  ;  and  if  1  alter  my  Inclination  to  bend 
it,  it  indantly  follows.  But  thefe  are  fimple  Mo¬ 
tions  ;  yet  are  there  others  extremely  complex, 
performed  without  the  lead  fenfible  Succeflion  of 
Time.  We  readily  fpeak  a  Word  in  a  moment  ; 
whereas  every  Letter  of  that  Word  requires  many 
different  Motions  of  the  Mufcles  belonging  to  the 
Glottis,  Fauces,  Tongue,  Cheeks  and  Lips.  So 
many  different  Motions  pafs  through  fo  many  dif¬ 
ferent  Degrees  thus  readily,  by  the  Influence  of 
the  Will,  in  an  Indant  of  Time  ;  fo  fhort,  that  it 
cannot  be  meafured  bv  any  Indrument, 
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10  This  Experiment  was  formerly  tried  by  Wep- 
fer  and  Peyerus ,  who  injected  warm  Water  into 
the  thoracic  DuCt,  which  excited  a  vital  Motion 
in  the  Heart,  but  fomewhat  weaker  than  in  Life. 
The  Experiment  has  been  lince  tried  by  Swammer¬ 
dam ,  at  Paris ,  and  in  Helvetia.  Peyerus  injeCted  the 
Arteries  with  warm  Water  in  a  Dog  killed  three 
Hours  before,  whereupon  the  Mufcles  were  fud- 
denly  contracted.  Cowper  obferved  the  like  Phe¬ 
nomenon  in  feveral  Mufcles :  he  injeCted,  for  In- 
ftance,  warm  Water  into  the  crural  Artery  of  a 
dead  Dog,  and  immediately  various  Motions  of 
thefe  Mufcles  followed,  which  one  would  expeCt 
to  receive  their  Blood  from  the  fame  Artery. 

ai  This  is  one  of  the  more  difficult  Experiments  ; 
but  yet  we  fee  manifeftly  in  the  Heart  that  its 
Bulk  is  not  much  diminifhed,  even  when  both  its 
Cavities  are  emptied,  and  the  Sides  brought  to¬ 
wards  each  other.  When  I  move  my  Fore¬ 
finger  from  the  Wrift  towards  the  Thumb,  I  then 
eafily  perceive  a  Swelling  of  the  Mufcle  betwixt 
the  two  Fingers and  by  applying  the  Fingers  ex¬ 
ternally  to  the  Mafieter,  with  three  Fingers  inter¬ 
nally  within  the  Mouth,  comprehending  the  Muf¬ 
cle  betwixt,  moving  the  lower  Jaw  at  the  fame 
time,  or  biting  with  a  confiderable  Force,  the 
Mufcle  will  be  then  perceived  to  fwell  both  inter¬ 
nally  and  externally,  and  will  repel  the  Fingers 
with  a  confiderable  Force,  when  at  the  fame  time 
the  Mufcle  is  limited  in  its  Contraction  by  the 
meeting  of  the  Teeth  in  the  two  Jaws  ;  from 
whence  we  may  conclude,  that  if  the  Mafieter  is 
not  fhortened  at  the  time  of  biting,  notwithftand- 
ing  it  is  fwelled,  its  Bulk  mult  be  then  increafed. 
Another  Experiment  has  been  tried  by  Borelli :  he 
ordered  a  Rope-dancer  to  lay  his  Body  flat  upon 
the  Rope  fo  as  to  find  an  Equilibrium,  and  then 
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to  endeavour  to  move  one  half  of  the  Body,  while 
the  other  was  at  Reft  ;  but  the  Trial  did  not  fufc- 
ceed,  for  whenever  the  Rope-dancer  endeavoured 
to  move  the  right  Side  of  his  Body,  he  could  not 
prevent  the  Left  from  falling,  unlefs  he  exerted  a 
Motion  on  that  Side  like  the  former.  Borelli  then 
ordered  a  Man  to  fit  down  in  a  Bath,  and  to  keep 
his  Body  quiet,  and  after  that  on  a  fudden  to 
move  all  his  Limbs  with  a  confiderable  Force, 
and  yet  the  Water  maintained  the  fame  Height  in 
both  Cafes ;  lb  that  this  laft  Experiment  was  equal¬ 
ly  ufelels,  ft  nee  there  was  as  much  derived  from 
the  other  Parts  of  his  Body,  as  occafioned  the  Tur- 
gefcence  or  Swelling  of  the  Mufcles.  Gliffon  has 
left  us  another  Experiment,  which  feems  to  de¬ 
mon  lira  te,  on  the  contrary,  that  the  Mufcles  in- 
creafe  their  Bulk  at  the  time  of  Contraction.  He 
placed  a  large  and  tail  Glafs  full  of  Wa ter,  fo  fe- 
curely  that  it  could  not  move  any  way,  and  then 
inferring  his  naked  Arm  at  Reft,  and  in  a  manner 
as  if  it  was  paralytic,  he  accurately  obferved  to 
what  Height  the  Water  afeended  ;  after  which  en¬ 
deavouring  to  contract  all  the  Mufcles,  he  ftriCtly 
obferved  whether  the  Water  which  filled  the  Veffel 
made  any  Afcent  or  Defcent ;  and  he  found  that  at 
the  firft  Inftant  it  defeended  a  little,  afterwards  flood 
at  the  fame  Height,  and  upon  a  violent  Contracti¬ 
on  of  the  Mufcles  rather  afeended  ;  namely,  that 
in  the  firft  Inftant  of  time  the  Mufcle  diminifhed 
by  expelling  the  Blood,  but  afterwards  increafed  in 
Bulk  by  the  Reception  of  Matter  from  the  Nerves. 
If  we  only  fuppofe  the  Water  to  have  defeended, 
and  at  the  fame  time  confider  the  great  Force  with 
which  the  arterial  and  venal  Fluids  are  preffed  out 
of  the  Mufcle  in  its  Contraction,  when  at  the  fame 
time  the  Mufcle  itfelf  either  increafes  in  Bulk?  or 
at  leaf!  receives  no  fenfible  Diminution,  we  may 

P  3  conclude 


214  AEl ion  of  the  Mufcles.  §  40  r. 

conclude  for  certain,  that  there  mud  be  an  Accef- 
fion  of  fome  Fluid,  which  enters  and  tumifies  the 
Mufcle  with  a  moving  Force.  And  that  this  is  a 
true  Dedu&ion,  is  demondrated  by  the  Experi¬ 
ment  of  all  the  Mufcles  fwelling  at  the  Endeavour 
to  move,  even  though  the  Motion  itfelf  does  not 
follow,  nor  the  Mufcles  become  fhorter.  At  lead 
this  Experiment  of  Glijfon  demonft rates,  that  the 
Motion  of  the  Mufcles  is  not  performed  by  any 
Effervcfcence,  fince  from  thence  would  necefifarily 
follow  a  Tumor  fufficient  to  raife  the  Water.  It 
even  gives  me  fome  Uneafmefs  to  find  Borelli  and 
Bellini  affigning  this  Caufe  to  mufcular  Motion, 
who  were  fuch  good  Judges  in  other  refpe&s. 

aa  This  is  another  and  very  remarkable  Expe¬ 
riment  of  Glijfon ,  who  obferved  that  the  deltoide 
Mufcle  in  raifing  the  Arm  became  vifibly  lhorter 
and  more  tumified,  while  its  Tendon  elongated, 
and  therefore  that  very  Mufcle  feemed  to  increafe 
its  Bulk  at  the  time  of  Contraction.  At  another 
time  he  ordered  the  fame  Man  to  deprefs  the  Arm 
with  all  his  Might,  while  at  the  fame  time  two 
drong  Men  endeavoured  to  lift  his  Arm  up,  fo  as 
to  overcome  the  Re fi (lance  of  the  (ingle  Man  *, 
the  Event  was,  that  the  deltoide  Mufcle  became 
(hotter  even  though  it  was  at  Red,  and  fwelled 
confiderably,  while  the  Arm  was  elevated  contrary 
to  the  Refidance  of  the  fingle  Man.  This  Expe¬ 
riment  may  be  made  in  fome  of  the  interoffei 
Mufcles  without  the  Abidance  of  another.  Caufe 
any  Finger  to  be  drawn  outward,  and  at  the  fame 
time  with  the  other  Hand  thrud  the  Finger  more 
forcibly  inward,  and  you  will  then  perceive  the 
' interofieous  Mufcle  fvvell  in  the  fame  manner  as  is 
ufual  in  mufcular  Motion.  The  Reafon  of  thefe 
Phenomena  is  as  follows  :  A  Mufcle  while  relaxed 
$,ni  elongated  receives  fo  much  more  Blood,  as  its 
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Refiftance  is  lefs  than  before  ;  and  therefore  the 
deitoide  Mufcle  in  the  firft  Experiment  received 
more  Juices,  fince  it  fpontaneoufly  fwelled  by  the 
Approximation  of  its  Fibres  ;  but  when  relaxed, 
the  Blood  and  Humours  will  find  a  more  ready 
PafFage,  and  flow  in  a  greater  Quantity,  as  being 
excluded  by  the  Straining  or  Contraction  of  the 
antagonift  Mufcles ;  and  therefore  this  Turgefcence 
of  the  Mufcle  is  rather  fanguine  than  nervous,  nor 
does  that  Hardnefs  follow  in  it,  which  is  obferved 
in  the  voluntary  Motion  of  a  Mufcle. 

23  This  is  a  Propofltion  fo  evident,  that  it  ad¬ 
mits  of  no  manner  of  doubt ;  for  if  the  Condition 
of  a  Mufcle  is  not  altered  by  the  Mind  or  Will,  in 
that  Cafe  the  Spirits  or  juice  of  the  Nerves  will 
flow  equally  and  conftantly  from  the  Brain  into  all 
the  Mufcles  alike  ;  nor  can  any  Change  be  made 
in  the  Mufcles  by  the  Heart,  which  equally  pro¬ 
pels  its  Blood  by  the  Arteries  through  every  Part, 
as  we  experience  when  all  the  involuntary  Motions 
continue,  while  the  reft  are  abolifhed  in  Sleep.  In 
Sleep  therefore  none  of  the  voluntary  Mufcles  will 
prevail,  or  be  brought  into  ACtion,  but  only  the 
vital  Organs  will  labour,  as  the  Heart,  Inteftines, 
Stomach,  and  refpirative  Organs. 

24  There  is  no  room  to  doubt,  but  that  there 
are  feveral  voluntary  Mufcles  in  the  Body  which 
operate  only  from  Cuftom  by  the  Influence  of  the 
Mind,  of  which  by  continued  Ufe  we  are  infenfl- 
ble  *,  which  Mufcles  taking  their  firft  ACtion  from 
the  Command  of  the  Will,  do  neverthelefs  after¬ 
wards  continue  to  operate  in  a  manner  as  if  it  was 
fpontaneoufly.  We  often  walk  at  the  fame  time 
that  we  are  thinking  or  talking  upon  divers  Af¬ 
fairs  •,  and  when  we  flrft  wake  out  of  our  Sleep  in 
a  Morning,  we  fit  up  in  the  Bed,  and  throw  our 
Mufcles  into  that  Pofture  to  which  they  have  been 

P  4  accufto- 
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accuftomed  through  the  whole  Courfe  of  Life, 
without  giving  them  any  fenfible  Command  by  the 
Will. 

#  \  * 

§.  402.  From  duly  coniidering  the  feveral 
Phenomena 1  before- mentioned  (§.  401.),  the 
Properties  of  the  latent  Caufe  2  of  Motion  in 
the  Mufcles  will  plainly  appear :  fuch  as, 

1.  That  it  is  a  Power  capable  of  being  pre¬ 
fen  t  and  abfent  3  in  the  Mufcle. 

2.  And  confequently  that  it  can  enter  into  4 
and  go  out  of  the  Mufcle. 

3.  That  it  is  derived  into  the  Mufcle  from 
fome  other  Part  without,  and  again  returns  S 
to  fome  other  Part  without  the  Mufcle. 

4.  That  it  enters  and  returns  in  this  manner 
in  a  Moment,  and  by  the  Influence  6  of  the 
Will. 

5.  And  that  in  the  very  Inflant  of  time 
when  a  Mufcle  contracts,  all  the  Fibres  there¬ 
of  are  prefifed  or  urged  from  within  outwards  7 
towards  every  Point  of  the  Surface  of  the  Muf* 
cle,  even  in  oppofite  Directions. 

6.  That  therefore  it  mud  be  equally  diftri- 
buted  at  one  and  the  fame  time  throughout  all 
the  Flefh  of  the  Mufcle. 

7.  And  tbaE  it  fo  dilates  8,  fills  and  alters 
the  Membranes  of  the  Fibres,  as  to  reduce 
them  from  an  oblong  9  to  a  rounder  Figure,  in- 
creating  their  fmaller  Diameter,  and  diminifh- 
ing  their  larger,  fo  as  to  bring  the  Tendons 
nearer  to  each  other. 


8.  And 
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8.  And  that  this  Caufe  muft  of  Neceffity 
proceed  from  the  Brain  1  °,  Cerebellum,  and 
Origin  of  the  Nerves,  and  that  it  is  able  to 
overcome  the  Refiftances  by  which  it  is  ftrong- 
ly  oppofed  in  the  Mufcles. 

9.  And  laftly,  that  we  muft  therefore  con¬ 
clude  this  Caufe  can  be  no  other  than  a*  very 
thin  fluid  11  Body  12 ,  very  eafily  or  quickly 
moved,  and  that  it  muft  bz  forcibly  H  thruft 
into  or  applied  to  the  Mufcle. 

ji 

1  If  a  Man  was  to  be  born  at  once  Adult  with 
his  Senfes  perfedt,  he  would  be  furprifed  at  the 
Perception  of  the  Motions  and  Noifes  of  the  feve- 
ral  Limbs  and  Parts  of  his  Body,  while  they  are 
in  Adtion  :  but  thefe  we  do  not  perceive,  much 
lefs  are  we  furprifed  at  them,  merely  from  Cuftom 
or  Ufe,  notwithftanding  we  hear  and  fed  them 
perpetually  ;  for  it  is  a  Property  of  the  human  Bo¬ 
dy  to  raife  its  Perceptions  only  from  thofe  things 
to  which  it  is  lefs  accuftomed. 

4  There  muft  of  neceffity  be  a  Caufe  which  ren¬ 
ders  a  Mufcle  in  Motion  different  from  one  at 
Reft  y  and  as  this  Caufe  is  unknown  to  us  by  not 
falling  immediately  under  our  Senfes,  it  is  to  be 
therefore  traced  and  difcovered  by  the  Appearances 
which  it  affords,  taking  care  as  we  proceed  to 
avoid  mixing  Falacy  with  Truth.  But  what  we 
have  hitherto  faid,  appears  to  be  no  more  than  what 
is  fupported  by  faithful  Experiments  *,  and  there¬ 
fore  the  Caufe  itfelf  ought  to  be  fuch  as  will  cor- 
refpond  and  agree  with  the  Phenomena  mentioned 
in  the  fourteen  Numbers  of  the  preceding  Section 
(§•  40i.) 

3  But  fince  there  is  no  Mufcle  in  the  Body  but 
what  is  capable  of  Reft  and  Adiion  alternately, 

therefore 
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therefore  the  Caufe  of  the  Atdion  mud  be  capable 
of  being  prefent  in,  and  abfent  from  the  Mufcle  ; 
that  is,  it  cannot  proceed  from  any  fpontaneous 
Action  in  the  Mufcle  itfelf  ;  for  if  it  was  fo,  the 
Mufcle  would  perpetually  remain  contracted. 

4  Nor  can  this  Caufe  refide  in  the  Mufcle  itfelf  *, 
for  if  it  dwelt  there,  it  would  perpetually  act  or 
produce  its  Effect  uniformly  alike,  fo  that  the 
fame  Mufcle  would  be  always  either  conftantly  re¬ 
laxed  or  contracted  :  and  befides  this,  it  mud  not 
only  enter  from  without  into  the  Mufcle,  but  it 
mud  alfo  be  equally  didributed,  and  penetrate  in¬ 
to  every  one  of  the  (mailed  Fibres,  fo  as  to  didend 
or  fill  them  out. 

5  When  the  Harp  is  druck  by  the  Iumbrical 
Mufcles  which  move  the  Fingers,  the  moving 
Caufe  or  Power  mud  neceflarily  pafs  fwiftly  into 
and  from  each  Mufcle,  fo  as  to  defert  one  and 
contract:  the  other ;  and  therefore  this  Caufe  mud 
truly  exid  without,  and  be  capable  of  pafli  ig  from 
the  Mufcle  by  fome  Courfe  after  it  has  enter’d  into 
it. 

6  I  no  fooner  incline  to  bend  my  Leg,  but  it  is 
done  with  an  incredible  Swiftnefs,  infomuch  that 
it  frequently  exceeds,  or  rather  efcapes  being  mea- 
fured  by  the  lead  known  Parts  of  Time.  The 
Ears  of  mu  deal  Gentlemen  are  very  learned,  and 
divide  Time  fir  ft  into  the  Battuta  quadrat  a ,  or  the 
largeft  Touch,  which  is  the  fifteenth  Part  of  a  Mi¬ 
nute  ;  and  this  Portion  of  Time  they  again  didin- 
guifh  into  four  equal  Parts,  which  four  they  fubdi- 
vide  into  fixteen  Parts ;  fo  that  at  length  four  Se¬ 
conds  of  a  Minute  are  divided  into  fixty-four  Parts, 
and  the  whole  Minute  of  Time  into  960  Parts. 
But  (kilful  Muficians  know  how  to  run  through  the 
fixty-four  Parts  of  the  fifteenth  Portion  of  a  Minute 
fo  exactly,  as  to  didinguifh  each  Particle  of  Time. 


§  4°  2-  A3  ion  of  the  Mufcles.  219 

This  Inftance  may  therefore  fuffice  as  a  Specimen 
of  the  fudden  or  fwift  Action  and  Relaxation  of  a 
Mufcle  ;  but  if  Muficians  can  thus  minutely  divide 
Time,  the  A6tion  of  the  Mufcles  themfelves  muft 
be  much  fwifter  than  any  mechanical  Obfervation 
of  the  Mufician  poffibly  can,  as  we  obferved  be¬ 
fore  in  the  Mufcles  of  Speech. 

1  The  maffeter  Mufcle  in  the  Adt  of  biting 
fwells  uniformly  on  all  Sides,  and  repels  the  Fin¬ 
gers  betwixt  which  it  is  comprehended  ;  and  there¬ 
fore  the  Force  by  which  the  Mufcle  is  indurated, 
muft  be  diffufed  at  one  and  the  fame  time  through 
every  individual  Fibre,  diredtly  in  the  lame  man¬ 
ner,  as  when  a  Bladder  dilates  uniformly  when  it 
is  inflated  by  a  Pipe  ;  fo  that  no  one  Part  of  the 
Mufcle  remains  relaxed,  while  another  is  contraft- 
ed  ;  but  all  the  Fibres  at  once  become  turgid, 
which  were  before  foft  and  lax.  Befides  this,  in 
order  for  a  Mufcle  to  repel  the  Fingers  from  its 
Surface,  it  is  neceflary  for  the  refifting  Caufe  to 
operate  with  a  Force  continued  from  the  Center  of 
Gravity  at  one  Inftant  towards  every  Point  of  the 
Surface  of  the  Mufcle,  in  the  fame  manner  as  if  a 
Thread  fattened  to  a  Center  was  to  be  moved  all 
round  from  the  Center  to  the  Circumference  at  one 
Inftant.  When  the  Mufcle  is  again  relaxed,  it 
grows  foft,  and  yields  to  the  Finger  in  the  fame 
manner  as  if  every  Part  was  drawn  from  the  Cir¬ 
cumference  to  the  Center  by  an  infinite  Number  of 
fmall  Threads. 

8  A  Mufcle  is  compofed  of  mere  hollow  Tubes 
or  Threads  *,  but  all  the  Veflels  in  the  Body  grow 
hard  when  filled  with  Humours,  and  feel  foft  again 
when  they  are  emptied.  An  empty  Bladder  may 
be  thrown  at  a  Perfon  without  doing  any  Injury  ; 
bpt  if  the  fame  Bladder  is  filled  with  thirty  Pounds 
of  Water  or  Mercury,  it  may  kill  the  ftrongeft 

Man  : 
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Man  :  and  therefore  in  order  for  the  Mufcle  to  be¬ 
come  hard  and  turgid,  it  is  neceflfary  for  all  its  Vef- 
fels,  even  the  mod  minute,  which  are  much  lefs 
than  thofe  of  Lewenhoec  and  Ruyfch ,  to  become 
exquifirely  turgid.  But  if  this  Repletion  of  the 
fmalleft  Veflfels  is  the  Caufe  qf  the  Hardnefs  in  a 
Mufcle,  and  the  Mufcle  is  found  to  be  indurated 
in  every  Part  at  the  fame  time,  it  follows  that  the 
corporeal  Caufe  of  the  Motion  muft  be  diffufed  on 
all  Sides  from  the  Center  towards  every  Point  of 
the  Circumference. 

9  Since  the  Fibres  are  filled  by  the  Middle  of 
their  Centers,  and  their  Centers  are  by  that' Means 
dilated,  their  Extremities  muft  neceflarily  approach 
nearer  each  other,  and  each  extended  Fibre  or  Vaf- 
cule  muft  become  fhorter.  Bernoulli  has  demon- 
ftrated,  that  a  circular  Fibre  which  is  perfectly 
flexible  being  given,  and  a  Liquor  is  impelled  in¬ 
to  the  Cavity  of  the  Fibre,  it  will  acquire  no 
other  Figure  than  that  of  a  Sphere  •,  for  fince  every 
Point  is  equally  prefled  by  the  Force  of  the  di- 
ftending  Liquor,  it  can  afllime  no  other  Figure 
than  that  of  a  Sphere  ;  and  if  the  Quantity  of  Li¬ 
quor  is  fufHcient,  it  will  continue  to  be  filled  till  it 
adlually  becomes  a  Sphere  *,  but  there  its  Repleti¬ 
on  muft  ftop,  becaufe  a  Globe  is  of  all  Figures 
that  have  equal  Sides,  the  moft  capacious.  Since 
therefore  the  Length  of  a  Mufcle  in  Action  is  di- 
minifhed,  its  lefs  Diameter  or  Thicknefs  muft  be 
increafed  of  neceflity,  and  the  reverfe. 

10  And  that  this  Caufe  muft  be  derived  from  the 
Brain  is  evident  ;  becaufe  while  that  and  its  Pro¬ 
ductions  the  Nerves  remain  entire,  and  in  their 
natural  State,  the  Mufcles  are  all  capable  of  their 
Motions,  but  are  deprived  of  their  Adtion  fo  foon 
as  the  Efficacy  of  the  Brain  and  Nerves  is  abolifh- 
ed. 
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*  *l  But  that  it  111  u ft  be  a  very  fubtle  Fluid,  is 
evident  from  the  infinite  Number  and  Minutenefs 
of  the  Veflels  ;  nor  yet  would  the  Mufcle  be  fwell- 
ed  by  fuch  a  Fluid,  unlefs  it  was  to  be  impelled 
by  fome  moving  Caufe.  But  we  know  not  of  any 
Fluid  in  the  human  Body  more  fubtle  than  that 
which  is  derived  from  the  Brain  through  the 
Nerves  ;  fmce  that  Fluid  is  generated  from  the 
thinneft  Parts  of  the  Blood,  fo  prepared  in  the 
Brain,  as  that  the  moft  fubtle  Parts  only  of  it  can 
enter  into  the  Medulla  and  Nerves. 

11  It  is  a  common  Property  of  every  Body  to  be 
hard,  or  afford  a  Refiftance  to  an  external  Impulfe  ; 
and  this  Property  of  Matter,  which  has  been  in- 
fufed  into  it  by  the  wife  Creator,  is  known  under 
the  Denomination  of  Impenetrability  or  Refiftance, 
which  is  infeparable  from  any  Body.  But  a  Muf¬ 
cle  refills  on  all  Sides  when  its  moving  Caufe  is 

(applied,  and  therefore  the  Caufe  of  its  Motion 
muft  be  coporeal. 

13  The  Italian  Singers,  whole  Voices  are  bought 
at  a  high  Price,  know  how  to  yield  diftind  Tones 
or  Notes  with  fo  much  Celerity,  as  to  run  through 
fixty-four  Shakes  within  the  Space  of  one  Battuta 
quadrata ,  or  four  Seconds  of  Time.  But  the 
Caufe  of  fo  fwift  a  Variation  is  only  a  Dilatation 
and  Contradion  of  the  Glottis,  fo  as  to  be  wider 
at  one  time  than  at  another  :  and  this  Variation 
again  arifes  from  the  Adion.of  the  Mufcles  proper 
to  the  Larynx,  and  thefe  agairj  derive  their  Caufe 
from  the  Brain,  which  is  placed  at  more  than  a 
fmall  Diftance  from  the  Larynx.  It  is  therefore 
evident  that  the  Mufcles  move  with  a  very  great 
Celerity. 

14  The  Force  of  the  Mufcles  appears  to  be  ex¬ 
ceeding  great.  When  the  dekoide  Mufcle  raifes 
the  Arm  at  full  Length  free  from  any  additional 

Weight, 
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Weight,  it  exerts  a  Force,  edimated  equal  to  five 
thoufand  Pound,  by  collecting  together  all  the 
Refiftances.  But  there  are  fome  Men  who  can 
write  Letters  upon  a  Wall  with  their  Hand,  even 
though  there  are  fifty  Pounds  in  Weight  append¬ 
ed  •,  whence  the  Force  of  the  Mufcles  will  appear 

to  be  very  great  and  furprifing.  - - Hitherto  we 

have  only  propofed  what  is  driCtly  agreeable  to 
Reafon  and  Experiment,  and  which  muff  be  al¬ 
lowed  for  Truth  without  any  manner  of  Contro- 
verfy,  as  being  naked  Experiments  and  Phasnome- 
na  themfelves  *,  but  it  now  remains  for  us  to  pro¬ 
ceed  further  by  the  Aftiftance  of  reafoning. 

§.  403.  Now  the  Qualifications  required  in 
the  Caufe  (§.  402.)  are  all  found  in  the  ner¬ 
vous  1  Liquor,  and  in  no  other  2  Humour  ; 
and  therefore  that  Liquor  is  to  be  acknow¬ 
ledged  for  the  true  Caufe-,  nor  is  it  difficult 
to  underftand  its  Manner  of  AClion. 

The  Liquor  or  Juice  of  the  Nerves,  which 
pafTes  out  from  the  cortical  Subftance  through  the 
medullary  Tubuli,  is  the  mod  fluid  (§.  275.),  the 
moft  folid,  and  like  the  Albumen  which  has  been 
molt  highly  attenuated  (§.  276,  2 77.),  is  not  the 
lead  acrid  (§.  278.),  upon  which  the  ACtion  of 
every  Nerve  depends  (§.  284,  286.)  ;  but  the 
Adfion  of  the  Mufcles  refults  either  entirely  from 
the  Nerves,  or  at  lead  more  from  them,  than  from 
any  other  Cauie  (§.  401.  NQ.  4.):  and  therefore 
the  nervous  Juice  is  every  way  adapted  to  be  the 
Caufe  of  Motion  in  a  Mufcle. 

4  This  Caufe  cannot  refide  either  in  the  arterial 
or  venal  Fluids,  fince  they  are  equally  made  and 
didributed  every  Moment  through  all  Parts  of  the 

,  ,  '  *  Body  \ 
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Body  *,  nor  can  it  refide  in  the  Loculi  or  Cells,  in 
which  there  is  not  any  moving  Power. 

3  In  Phyfics,  the  Demonstration  of  the  Caufe  of 
any  Appearance,  is  the  demonfirating  the  Co¬ 
existence  or  immediate  Connexion  betwixt  the 
Caufe  and  its  Effedt,  or  Appearance :  as  if  the 
Caufe  of  the  Being  A,  refides  in  that  of  B  ;  then 
the  Entity  B  being  fuppofed,  that  of  A  will  alfo 
neceflarily  fubfift  ;  and  as  B  is  either  increafed,  di- 
minifhed,  or  totally  abolifhed,  fo  confequently 
will  that  of  A  :  and  the  reverfe,  that  is,  as  the 
Effedt  A  appears  either  increafed,  diminished,  or 
removed,  the  Caufe  B  mull  be  fo  likewife.  A 
Perfon  who  fees  Gold  melt  in  the  Fire  will  doubt- 
lefs  readily  attribute  that  Effedt  to  the  Fire,  and 
laugh  at  any  Perfon  who  Ihould  contradidt  j  but 
in  this  ftridt  Way  of  reafoning  we  Shall  certainly 
find,  that  the  Caufe  of  Motion  in  the  Mufcles  is 
contained  in  the  Nerves. 

§.  404.  But  from  whatever  1  Caufe  we  fup- 
pole  the  Spirits  to  flow  more  fwiftly  2  from 
their  Origin  into  one  Nerve  than  into  another, 
a  greater  Quantity  of  them  will  flow  into  the 
Fibre  open  to  that  Nerve  3  and  this  Fibre  will 
be  therefore  more  dilated  3,  at  that  time  lofing 
its  Elafticity,  will  yield  to  the  Adfion  of  the 
Caufe,  and  produce  the  Effedts  mentioned 
(§.  402.  N°.  7.) which  Effedts  will  increafe, 
as  the  Caufe  continues  or  is  increafed,  and 
therefore  it  will  be  tumefied  throughout  in  the 
Shorteft  Inftant  of  Time,  remaining  contradt- 
ed  as  long  as  it  is  thereto  determined  by  the 
Continuance  of  the  fame  Caufe ;  and  while 
this  happens  in  the  Fibrils,  which  are  infinitely 

fm  all 
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fmall  and  numerous  as  to  Senfe,  the  whole 
Effects  or  Appearances  of  them  will  be  fum- 
med  up  and  exhibited  by  the  Mufcle  itfelf 
aCting  in  the  fame  manner. 

1  If  you  enquire  after  the  Caufe  which  produces 
this  greater  Celerity  of  the  nervous  Juice  at  pleafure, 
I  mud  openly  confefs  my  Ignorance  of  it.  The  on¬ 
ly  Writer  that  has  left  us  any  thing  tolerable  upon 
the  SubjeCt  is  Dr.  Ridley  in  his  Treatife  of  the 
Brain,  chap .  12. 

a  A  Reft  or  Inactivity  of  the  human  Body  fol¬ 
lows,  when  the  nervous  Juice  is  equally  diftribu- 
ted  from  its  common  Fountain  throughout  all  the 
Mufcles  of  the  Body  ;  for  at  that  time  the  contra¬ 
ctile  Power  of  the  Mufcles  is  fuftained  by  each 
other.  If  now  in  fucha  State  of  the  Body  the 
Nerve  of  the  deltoide  Mufcle  propels  its  contain¬ 
ed  Juice  with  twice  the  Celerity  with  which  it 
paifes  through  the  Nerves  of  the  other  Mufcles, 
in  that  Cafe  the  deltoide  Mufcle  will  receive  twice 
as  much  Spirits  in  a  given  time,  as  is  received  by 
any  other  Mufcle  of  the  fame  Size,  by  which  not 
only  the  Trunk  of  the  Nerve  will  be  diftended, 
but  as  its  Branches  and  the  Fibres  open  to  them  re¬ 
lift  the  leaft,  they  will  be  alfo  filled.  And  this 
Redundancy  of  the  Spirits  will  be  continually 
augmenting.  For  in  the  fame  manner  as  from 
the  DoCtrine  of  Galileo ,  the  EffeCt  of  Gravity  con¬ 
tinually  increafes,  while  the  firft  remains  and  con¬ 
tinues  to  aCt ;  fo  in  this  Inftance  the  nervous  Juice 
will  be  multiplied  by  a  continual  Acceftion,  fo  as 
to  become  immenfe  in  the  lhorteft  Space  of  Time, 
that  is,  in  the  Second  of  a  Minute.  You  would 
perhaps  fay  that  this  is  a  Propofition  rather  afiu- 
med  than  demon ftrated,  namely,  that  the  nervous 
Juice  is  more  ftrongly  impelled  into  one  Mufcle 

than 
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than  into  the  reft ;  but  this  is  an  Objection  to 
which  ail  Hypothefes  lie  open  in  whatever  manner 
mufcular  Motion  is  fuppofed  to  be  performed, 
whether  from  an  Influx,  Mechanifm,  or  any  other 
Caufe.  Certain  it  is  that  the  nervous  Juice  muft 
neceflarily  move,  and  that  its  Motion  muft  conti¬ 
nue  from  its  Origin  to  produce  this  Change  in  the 
Mufcles. 

3  The  Expanfion  of  any  flexible  Veflel  is  in  pro¬ 
portion  dire&ly  to  the  Quantity  of  the  impelled 
Liquor,  and  inverfly  as  the  Refiftance  of  its  Sides. 
Now  in  the  Veflels  of  the  Mufcles  the- Refiftance 
of  their  Sides  remains  the  fame,  but  the  Quantity 
of  affluent  Juices  is  increafed,  and  therefore  the 
Veflels  will  be  dilated.  Bernoulli  demonftrates, 
that  every  Cylinder  filled  in  its  Center  will  fwell 
in  the  Middle,  while  the  two  Ends  are  brought 
nearer  to  each  other,  by  which  the  Length  of  the 
Cylinder  is  fhortened,  till  at  length  if  the  Veflel 
does  not  break,  and  the  filling  Force  does  not  ter¬ 
minate,  the  Veflel  will  become  perfe&ly  fpherical. 
But  in  this  Cafe  he  adds,  that  the  Cylinder  will 
never  be  more  than  one  third  Part  of  its  Length 
fhorter ;  and  therefore  no  Mufcle  can  become 
fhorter  than  one  third  Part  of  its  Length.  So 
long  as  this  fwifter  Motion  of  the  Juices  into  the 
Mufcle  remains,  fo  long  will  it  be  harder  *,  and 
upon  removing  the  increafed  Motion  or  Afflux,  it 
will  be  reduced  to  an  Equilibrium  with  the  reft  of 
the  Mufcles, 

§.  405.  It  therefore  follows,  that  this  Ce- 
lerity  (§.  404.)  being  increafed  in  one  Nerve, 
the  reft  will  be  fo  much  the  lefs  1  urged  ;  and 
therefore  thefe  being  relaxed,  the  Accefs  of 
the  Force  in  the  contra  died  Mufcle  will  act  fo 
much  the  ftronger, 

-Q, 


The 
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1  The  Quantity  of  Spirits  in  a  human  Body  is 
not  increafed  by  mufcular  Motion,  nor  does  the 
Will  generate  the  Caufe  of  their  Motion,  but  only 
determinates  or  direds  the  fame.  But  the  Spirits 
are  retained  without  Lofs,  when  the  Body  is  at 
Reft,  and  all  the  Mufcles  held  in  Equilibrio : 
but  when  an  increafed  Quantity  of  Spirits  is  deter¬ 
mined  to  any  Mufcle,  in  that  Cafe  fo  much  the 
lefs  is  fent  to  the  other  Mufcles,  as  there  is  more 
determined  to  the  Mufcle  in  Adion.  If  there  are 
a  thoufand  fmall  Mufcles,  and  one  of  them  is  fill¬ 
ed  by  the  Will  with  a  double  Quantity  of  the  ner¬ 
vous  Juice,  then  every  one  of  the  other  Mufcles 
will  be  deprived  of  a  thoufandth  Part  of  the  Juice 
which  they  would  otherwife  have  had  *,  and  if  the 
one  Mufcle  in  Adion  is  expanded  to  twice  its  ufu- 
al  Thicknefs,  all  the  other  Mufcles  will  be  con¬ 
tracted  one  thoufandth  Part. 

§.  406.  From  thefe  two  Caufes  (§.  404, 
405.)  all  the  turgid  Fibres  of  a  Mufcle  will 
contract  the  Intervals  l,  or  interpofed  Spaces 
which  lie  betwixt  them,  together  with  the 
Blood-veffe!s  which  are  there  diftributed,  and 
with  a  confiderable  Force;  from  hence  the 
Veins  will  be  emptied,  the  Arteries  comprejjed 
and  the  grofler  or  red  Parts  of  the  Blood  re¬ 
pelled,  while  the  more  fubtle  3  Humours  are 
by  the  Force  of  the  Heart  urged  on  into  the 
fmalleft  Veffels  and  Fibres :  and  thus  the  Blood 
being  expelled,  while  the  whole  Body  of  the 
Mufcle  is  fupplied  by  the  Nerves  and  Arteries 
with  the  more  fubde  Humours,  we  perceive 
that  the  Addon  follows,  and  every  Condition 
required  by  the  moving  Caufe  is  fatisfied ;  for 
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that  Part  of  the  Body  will  be  moved  or  drawn 
to  which  the  Tendon  of  the  contracted  Mufcle 
is  fattened,  provided  it  makes  ever  fo  little  lefs 
Refiftance  than  the  Force  of  the  Mufcle 
which  a£ls  upon  it. 

% 

1  A  Mufcle  is  compofed  of  fmall  flefhy  Fibres, 
which  are  in  a  manner  fo  many  Nerves  expanded 
into  impervious  Cylinders ;  and  betwixt  thefe  Fi¬ 
bres  are  interpofed  the  other  Veffels  of  all  Kinds, 
fanguiferous,  ferous,  and  lymphatic.  Now  when 
the  Arteries,  Veins,  and  nervous  Fibres  are  filled 
with  fome  equable  Force,  the  Magnitude  of  their 
Arteries  will  be  limited,  and  fo  v.  ill  alfo  the 
Thicknefs  of  the  nervous  Fibres.  If  the  Fibres 
themfelves  are  increafed  in  Bulk  without  any  Alte¬ 
ration  in  the  Veffels,  then  of  neceffny  there  will  be 
an  Alteration  in  both  ^  for  fuppofe  there  are  four 
Arteries  and  four  Bundles  of  Nerves  mixed  toge¬ 
ther  in  one  Fafciculus  of  mufcular  Fibres,  the 
Comprelfion  of  the  Arteries  will  be  limited  or  de¬ 
termined  to  a  certain  Degree  :  but  now  fuppofe 
the  Nerve  to  be  increafed  as  large  again,  the  Dia¬ 
meter  of  the  Artery  will  neceffarily  be  fubduple, 
and  therefore  the  Arteries  and  Veins  interpofed  be¬ 
twixt  the  Nerves  will  be  compreffed.  Nor  does  it 
feem  true,  which  is  affumed  by  fome  Authors, 
namely,  that  the  Veffels  of  a  Mufcle  are  totally 
emptied  at  the  time  of  its  Contraction.  It  may 
indeed  be  admitted  with  refpeCt  to  the  Veins,  but 
the  Arteries  are  continually  filled  and  dilated  by 
the  Force  of  the  Heart.  Befides,  as  much  nervous 
Juice  as  any  Mufcle  acquires,  fo  much  is  derived 
from  the  reft  of  the  Mufcles ;  and  therefore  the 
other  Nerves  of  the  Body  will  be  kfs  filled,  and 
make  a  kfs  Compreffure  upon  the  Arteries :  there¬ 
to  2  fore 
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fore  in  all  the  other  Parts  of  the  Body  there  will  be 
a  lefs  Refiflance  to  the  Afflux  of  the  arterial  Hu¬ 
mours  -,  fo  that  the  Blood  will  pafs  from  the  Arte- 
ries  of  the  contract,  d  Mufcle,  into  thofe  of  the  ad¬ 
jacent  Mufcles  which  are  relaxed.  But  the  Veins 
will  alfo  propel  their  Blood  in  the  fame  manner  in¬ 
to  the  other  adjacent  Veins,  when  a  Mufcle  con¬ 
trails  •,  and  thus  the  Quantity  of  the  groffer  Hu¬ 
mours  will  perpetually  diminifh  or  depart  from  the 
contra&ed  Mufcle,  fo  much  tire  more  in  propor¬ 
tion  as  it  remains  longer  in  Adtion,  and  the  hard¬ 
er,  paler,  Wronger  and  fliorter  will  it  be  *,  fo  like- 
wife  will  it  be  paler  and  more  bloodlefs,  and  fo 
much  the  greater  Acceffion  will  be  made  of  the 
Blood  into  the  other  Veffels,  as  there  is  a  larger 
Quantity  of  Spirits  determined  to  the  Mufcle. 
But  ail  that  Space  which  was  before  occupied  by 
the  expelled  Blood,  will  be  now  filled  by  the  Ac¬ 
ceffion  of  Spirits  and  more  fubtle  Juices.;  whence 
it  is  that  the  Mufcle  not  only  retains  its  Bulk,  but 
maintains  its  Turgefcence  and  Hardnefs,  notwith¬ 
standing  it  has  been  deprived  of  fo  great  a  Part  of 
the  groffier  Humours. 

2  I  muff  own  myfelf  to  have  been  formerly  plea- 
fe  i  with  the  Syftem  of  Tauvry ,  namely,  that  the 
Nerve  fpending  itfelf  upon  the  Anaftomofes  or  ul¬ 
timate  Extremities  of  the  fanguiferous  Arteries, 
adled  as  a  Sphindler  to  contracl  them,  and  flop 
the  free  Paffiige  of  the  Blood  from  them  into  the 
Ve  ins.  while  at  the  fame  time  the  fmallefl  Veffels 
Continued  pervious  beyond  the  Extremity  of  the 
Artery. 

*  Namely,  the  mod  fubtle  Humours  of  the 
fmallefl  Arteries,  which  are  like  Nerves  (§.  346, 
402.)  affifling  the  Operation  of  the  Nerves,  which 
are  changed  into  mufcular  Fibres.  Thefe  Juices 
being  mure  plentifully  fent  into  any  Mufcle,  make 
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up  for  the  Lofs  of  thegroffer  Humours,  which  are 
expelled  from  the  Mufcle.  There  now  remain 
fome  Difficulties  to  be  removed,  concerning  the 
Motion  of  the  Mufcles  performed  in  this  manner  : 
fuch  as,  i.  How  it  is  poffible  for  fuch  fmall 
Tubes,  agitated  by  fuch  an  exceeding  fmall  Quan¬ 
tity  of  Spirits,  to  generate  fuch  powerful  Moti¬ 
ons,  infomuch  that  Borelli  ffiould  make  the  Power 
of  the  deltoide  Mufcle  only  to  be  equal  to  five 
thoufand  Pounds  Weight,  2.  Why  fo  great  a 
Force  applied  to  fuch  tender  Fibrils  does  not 
fooner  break  them  than  raife  the  Weight.  But  to 
both  thefe  Quellions  Anfwers  may  be  given  from 
Hydraulics  (§.  411.) :  for  I  have  often  raffed  ele¬ 
ven  hundred  Weight  only  by  the  Force  of  my 
Breath  blown  through  a  fmall  Tube,  which  is  cer¬ 
tainly  one  of  the  moft  fimple  of  Machines. 

§.  407.  But  this  Caufe  (§,  404.)  ceafing,  all 
the  Parts  are  at  once  reftored  to  a  perfect  Equi¬ 
librium  with  each  other,  as  well  by  the  E!a- 
fticity  of  the  Fibres,  and  the  equable  or  coun- 
terpoifing  Force  of  the  other  Mufcles,  as  by 
the  Reaction  of  the  circumjacent  Parts,  which 
have  been  ftretched  beyond  their  Tone  by  the 
Contradion  of  the  Mufcle  itfelf.  Every  1  Ap¬ 
pearance  and  neceffary  Circa m dance  therefore 
of  this  Motion  (§.  401,  &  feq)  is  thus  fatisfied 
by  underftanding  the  Fabric  and  Caufe  attend¬ 
ing  in  the  Mufcle  itfelf,  only  by  affuming  or 
iuppofing  a  Power  increafing  the  Celerity  of 
the  juice  at  the  Origin  2  of  thaNerves,  which 
laft  is  not  to  be  reafonabiy  expected  to  be  ac¬ 
counted  for  (§.  27.  N°  10.) 

Q_3  Thus 


/ 
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x  Thus  I  think  we  have  accounted  for  all  the 
Appearances  before- mentioned  (§.  402.),  and  that 
without  affuming  any  thing  but  what  is  demon- 
ftrated.  If  you  objed,  that  we  afifume  or  fuppofe 
that  the  Fibres  of  the  Nerves  and  Mufcles  are  hol¬ 
low  •,  I  anfwer,  that  we  have  before  demonftrated 
at  large,  that  the  Nerves  are  mere  fmall  Tubes 
continued  from  the  Arteries  in  the  cortical  Sub- 
ftance  of  the  Encephalon  (§.  289,  £s?  feq.) 

*  Whether  from  the  Mind  ?  Thus  it  feems  to 
be  without  doubt :  but  that  the  Origin  of  the  Ce¬ 
lerity  begins  in  the  Brain  itfelf  is  mofb  certain  ; 
but  then  where,  or  in  what  Part  of  the  Brain  does 
it  operate  ?  This  feems  to  be  in  the  common  Sen- 
fory,  that  is,  in  the  Confines  betwixt  the  ultimate 
and-  lmalleft  Arteries,  and  the  Beginning  of  the 
medullary  Tubuli  (fee  574.)  But  what  Adion  is 
it  that  the  Mind  exerts  upon  the  Nerve  ?  Certain¬ 
ly  I  know  not,  nor  does  any  one  Mortal  befides. 
Whether  or  no  it  conftringes  the  Nerve,  and  by 
that  means  propels  the  nervous  Juice  more  fwiftly  ? 
Certainly  there  feems  to  be  no  other  Way,  by 
which  that  Juice  can  be  propelled,  than  by  a  Pref- 
fure  at  the  Origin  of  the  Nerves.  But  in  what¬ 
ever  Way  it  ads,  whether  by  propelling  the  Juice, 
or  by  dilating  the  Nerve,  and  deriving  the  Juices 
the  Difficulty  in  determining  its  immediate  mecha¬ 
nical  Adion  will  always  remain,  that  is,  it  will 
always  remain  to  be  accounted  for,  in  what  man¬ 
ner  the  Mind  can  ad  upon  elaftic  Bodies  which  re¬ 
pel  each  ether,  fo  as  to  force  them  into  the  Nerves. 
We  fhall  not  in  this  Difficulty  have  recourfe  to 
the  Opinion  of  Willis ,  by  fuppofing  it  to  operate 
•as  if  Oil  is  mixed  with  Spirit  of  Vitriol ;  or  a  fer¬ 
mentable  Acid  mixing  with  the  alcaline  Spirit  of 
the  Blood,  according  to  the  Theory  of  Borelli. 


§.  408c 
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§.  408.  The  incorporeal1  Faculty  of  Galen 
inflating  the  Mufcles  will  be  here  of  no  Service 
to  us ;  no  more  will  the  Mixture  of  a  nitrous  2 
Spirit  of  the  Nerve  with  the  Oil  of  the  Blood 
rarefied  or  kindled  into  an  explofive  Power. 
Much  lefs  fhall  we  be  afiifted  by  the  Mixture 
of  an  acid  3  Spirit  of  the  Nerves  with  the  alca- 
line  Spirits  of  the  Blood,  nor  yet  by  an  Ebul¬ 
lition  of  / Ether  4  with  the  arterial  Humours, 
nor  yet  an  Increafe  or  Diminution  of  the 
Power  of  Attraction  5  betwixt  the  moft  mi¬ 
nute  Parts  of  the  Solids  and  Fluids :  for  thefe 
are  all  repugnant  to  Senfe,  the  Fabric  of  the 
Organs,  the  Matter,  Mixture  and  Proportion 
of  the  Humours,  with  the  Continuance  and 
Number  of  the  Appearances  obfervable  in  this 
Adtion.  Nor  have  we  the  leaft  Gccafion  to 
call  in  their  Affiftance. 

1  Hippocrates  very  wifely  diftinguifhed  three 
Parts  in  the  human  Body,  namely,  the  {m  i^uAval) 
contained,  the  (t«  containing,  and  that  (to 

woflAw)  which  impels  ;  by  which  lafi  he  underftands 
the  Will  or  Adtion  of  the  Mind  diflindt  from  Na¬ 
ture,  which  he  places  in  the  other  two,  namely, 
in  the  Veflels  and  their  contained  Humours.  This 
Opinion  is  exprefied  by  Paracelfus  in  other  Words, 
when  he  fays  that  he  finds  Veflels,  Humours  and 
Imaginations  in  the  human  Body.  Galen  former¬ 
ly  propofed  an  incorporeal  Caufe  inflating  the 
Mufcles,  which  he  takes  from  the  Impetus  faciens 
of  Hippocrates .  Even  at  the  prefent  Time  ther$ 
are  many  eminent  Phyficians,  who  admit  of  no 
other  Caufe  than  the  (to  swm«V)  Impulfe  of  the 

Q^4  ‘  Will 
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Will  to  move  the  Mufcles.  I  readily  admit,  that 
the  Min'd  is  the  hi  ft  Mover  or  Caufe  of  Motion  in 
the  Mufcles  ,  but  then  1  place  the  Exercife  of  its 
Adfion  only  in  the  common  Senfory  :  for  in  the 
Mufcles  themfelves  the  moving  Caufe  mu  ft  be  cor¬ 
poreal,  which  was  not.refiding  there  before  the 
Contraction  of  the  Mufcle,  as  is  evident  from  the 
Hardnefs  and  Rcfiftance  perceptible  in  a  Mufcle 
by  the  Touch,  during  the  time  of  its  Contraction. 
Even  if  the  incorporeal  Caufes  from  whence  the 
Origin  of  Motion  in  the  Mufcles  is  derived,  were 
ufeful  to  be  underftood  and  explained,  yet  it  would 
make  no  Alteration  in  this  C  urfe  of  Changes, 
which  are  made  by  corpora  \  Caufes  in  the  Mufcle 
itfelf:  and  befidesthis,  the  Impulfe  of  Hippocrates 
and  Galen ,  which  is  immaterial,  can  never  be  con¬ 
ceived  nor  underftood  by  us,  fince  we  are  altoge¬ 
ther  i  rnorant  of  the  Manner  in  which  God  has 
connected  the  Body  and  Mind. 

a  V/illis  obferved,  that  wcdl  redtified  Oil  of  Vi¬ 
triol,  or  pure  Spirit  of  Nitre,  mixed  ever  fo  gent¬ 
ly' with  Alcohol  Vini,  produced  a  fudden  EfFer- 
vefcence  with  fo  conftderable  a  Force,  as  to  break 
the  Veftels  if  they  were  not  very  open.  From 
hence  that  Gentleman  conjectured,  that  perhaps 
the  animal  Spirits  might  be  of  an  acid  Nature,  but 
that  the  Blood  abounded  with  oily  Particles,  and 
that  from  a  Mixture  of  thefe  two,  an  Explofion 
arofe  like  that  from  a  Mixture  of  Oil  and  Acid, 
by  which  the  Motion  of  a  Mufcle  might  be  produ¬ 
ced.  But  here  we  may  obferve,  that,  i.  The  Ef¬ 
ficacy  of  the  Mind  is  here  equally  required  to  de¬ 
termine  the  Mixture  of  an  acid  and  oily  Liquor 
more  in  one  Mufcle  than  in  another.  2.  It  does 
not  lufFiciently  appear,  how  the  Mind  could  regu¬ 
late  or  moderate  fuch  an  explofive  Force,  fo  as  to 
correfpond  to  any  particular  Weight  in  a  geome¬ 
trical 
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trical  Proportion.  3.  This  Sulphur  of  the  Blood, 
and  acid  Nature  of  the  Spirits,  are  the  mere  Pro¬ 
duce  of  Imagination  (§.  277,  167.)  4.  Such  an 

explofive  Force  of  Oil  and  Spirits  would  deftroy 
the  Fabric  of  the  Mufcle  itfelf. 

3  It  gives  me  fome  Concern  to  find  Borelli  and 
Bellini  fhould  admit  thefe  Hypothefes,  namely, 
that  an  Effervefcence  fhould  arife  in  a  Moment 
betwixt  an  acid  Spirit  of  the  Nerves,  and  the  ah 
caline  Blood,  in  the  fame  manner  as  if  a  Mixture  of 
Spirit  of  Vitriol  with  an  alcaline  Salt  in  a  Bladder, 
was  to  diftend  the  mufcular  Fibres,  and  contract 
the  Mufcle  itfelf.  But  we  have  before  fufficiendy 
demonftrated,  (1.)  That  the  Humours  of  a  healthy 
Body  neither  contain  any  Acid  nor  alcaline  Salts. 
2.  And  that  fuppofing  fuch  Humours  in  the  Bo¬ 
dy,  there  muft  be  diftinct  Veffels,  fome  for  the 
Acid  and  fome  for  the  Alcaline  ;  when  at  the 
fame  time  there  are  no  fuch  Veffels  in  the  Body,  as 
are  capable  of  refilling  the  corroding  Power  either 
of  Acids  or  Alcalies.  (3.)  Admitting  there  may 
be  fuch  a  Mixture  in  the  Mufcles,  it  will  not 
explain,  why  fuch  an  Effervefcence  fhould  ceafe 
in  one  Mufcle  more  than  in  another,  without  keep¬ 
ing  them  continually  in  Action,  fince  the  Afflux 
of  the  Humours  into  the  Mufcles  from  the  Heart 
and  Brain  is  continual,  though  more  copious  at 
one  time  than  at  another. 

4  The  A6tion  of  the  Mufcles  was  formerly  de¬ 
rived  by  Cartefius  and  Bernoulli  from  a  fubtle  Ei¬ 
ther  ;  to  which  add  Sir  Ifaac  Newton .  Optics, 
Qiier.  24. 

5  This  Hypothefis  of  Attraction  is  propofed  by 
Keil,  namely,  that  there  are  fome  Parts  in  the 
Blood  endowed  with  a  peculiar  Force,  by  which 
they  attraCt  and  repel  each  other  ;  and  which  are 
fenji bly  at  Reft,  when  they  are  mixed  in  b  deter¬ 
minate 


234  AEUon  of  the  Mufcles.  §  408. 

minate  Proportion  ;  but  fo  foon  as  any  one  Sort 
of  the  Particles  abound  feparately  in  a  Mufcle 
they  repel  each  other  with  a  considerable  Force, 
in  proportion  to  the  Force  with  which  they  met  or 
attracted  each  other  •,  and  this  in  the  fame  manner 
as  Air,  each  individual  Particle  of  which  is  not 
elaftic  nor  real  Air,  but  two  or  more  of  them  to¬ 
gether  repel  each  other,  and  form  Air.  But  fup- 
pofe  we  admit  fuch  an  Hypothefis  without  any 
Demonftration,  what  would  it  avail  againft  the 
Objections  and  Difficulties  that  may  be  railed  a- 
gainft  it.  For  though  that  Part  of  the  Blood 
which  makes  the  Attraction  receives  a  quicker 
Motion  from  the  Brain,  this  will  not  explain  how 
thofe  Parts  only  ffiould  remain  in  the  Mufcle 
which  repel  and  extend  irs  Fibres,  while  thofe  Parts 
recede  which  made  the  Attraction  *,  nor  do  we  ob- 
ferve  any  fuch  Particles  which  thus  attract  and  re¬ 
pel  each  other  in  the  Fluids  of  the  human  Body. 
Certain  we  are,  that  the  Particles  of  the  thick 
Blood  itfelf,  do  by  their  Vifcidity  ftrongly  attract 
eacli  other  ;  but  it  would  be  an  infuperable  Diffi¬ 
culty  to  demonftrate  that  it  contains  elaftic  Air, 
or  Particles  which  repel  each  other  :  nor  can  it  be 
of  any  Force  to  apply  thofe  Properties  to  the 
Blood,  which  we  obferve  in  the  Magnet,  or  in 
elaftic  Air,  which  are  Bodies  very  different  from 
the  Blood  itfelf.  It  would  alfo  be  difficult  by  this 
Hypothefis  to  explain  by  what  Means  thefe  At¬ 
tractions  and  Repulfions  could  be  fo  fuddenly  pro¬ 
duced  and  quieted  by  the  Mind,  or  how  they 
could  be  fo  conftantly  and  regulary  continued  by 
alternate  Separations  and  Conjunctions,  or  Attra¬ 
ctions,  during  the  Space  of  a  whole  Day,  as  we 
obferve  in  the  Hufbandman  and  thofe  who  lead  a 
laborious  Life. — I  propofe  thefe  Opinions  to  ffiew 
that  the  Phenomena  of  mufcular  Motion  cannot 
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be  explained  without  the  Affiftance  of  a  nervous 
juice  :  and  that  the  Syftem  which  we  have  before 
propofed  is  every  way  fufficient,  namely,  that  the 
mufcutar  Fibres  have  fuch  a  Fabric,  as  refembles  a 
frnall  Pipe  inferted  into  a  Bladder,  much  after  the 
manner  of  the  Air-bladders  in  Fifh,  which  by  a 
contractile  Force  can  difcharge  the  contained  Air, 
and  by  relaxing  can  admit  more  Air  at  the  Pleafure 
of  the  Animal,  according  as  it  inclines  to  fwim 
either  towards  the  Surface  or  Bottom  of  the  Water. 
Small  Bladders  of  this  Kind  will  fwell  fuddenly  if 
they  are  filled,  and  fubfide  again  as  fuddenly  when 
the  filling  Power  is  removed. 

§.  409.  But  this  equable  Influx  of  nervous 
Fluid  happening  at  once  in  all  the  Mufcles  of 
the  whole  Body,  cannot  at  the  fame  time  flow 
into  the  Heart 1  while  contracted,  but  is  coL* 
leCted  in  the  Nerves  thereof ;  fo  that  this  Muf- 
cle  being  filled  by  the  Auricles,  Vena  Cava, 
and  pulmonary  Vein,  with  Blood  palling  into 
its  Ventricles,  and  into  its  Subftance  by  the 
coronary  Arteries,  where  at  the  fame  time 
its  mufcular  Fibres  are  filled  by  the  Nerves  ; 
by  thefe  Caufes  the  Heart  is  violently  contract¬ 
ed  in  an  Inftant :  but  foon  after  the  venal 
Blood,  being  in  the  mean  time  plentifully  and 
forcibly  brought  into  the  Auricles  and  venous 
Sinus’s  by  violently  diftending  their  Sides,  it 
comprefifes  the  cardiac  Nerves  which  lie  near 
them  ;  while  at  the  fame  time  thofe  cardiac 
Nerves  which  pafs  into  the  Heart  by  the  Side 
of  the  Aorta  and  pulmonary  Artery,  are  alfo 
cpmpreffed  by  the  Expanfion  and  Repletion  of 
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thofe  Veffels  ;  therefore  the  Heart  becomes 
paralytic,  and  being  relaxed  is  again  filled  ; 
and  by  this  means  all  the  cardiac  Nerves  be¬ 
ing  fet  at  liberty  again,  the  Heart  will  be  con- 
traded,  and  in  that  manner  will  it  continue  to 
ad  and  reft  alternately.  But  with  refped  to 
the  ultimate  Adion  of  the  Mufcles  of  Refpi - 
ration  2  we  (hall  fpeak  hereafter,  at  §.  601, 
&feq. 

1  The  Heart  alone  moves  all  the  Humours  in 
the  Body,  together  with  the  folid  Farts,  and  like- 
wife  all  the  Mufcles  ;  for  if  you  do  but  take  out 
the  Heart,  every  Part  foon  lofes  its  Motion  and 
dies,  except  the  Inteftines,  which  continue  their 
vermicular  Motion  a  confiderable  time  after  they 
have  been  taken  out  of  the  Body.  It  therefore 
now  remains  for  us  to  examine  how  the  Heart 
moves  itfelf,  fince  it  is  that  which  moves  all  the 
other  Parts  in  the  Body.  There  are  three  Caufes 
which  concur  towards  the  Contradion  of  the  Heart, 
namely,  1.  The  venal  Blood  which  the  Heart  re¬ 
ceives  into  its  Ventricles  out  of  the  Sinus’s  and  Au¬ 
ricles.  2.  The  arterial  Blood,  which  being  forced 
back  by  the  Contradion  of  the  Aorta,  is  impelled 
into  the  coronary  Arteries.  3.  The  Efficacy  or 
Power  of  the  Nerves,  which  is  communicated 
through  the  Branches  of  the  eighth  Pair  and  inter- 
coftal  Nerve  with  the  recurrent  Nerve.  Thefe 
Caufes  concurring  produce  the  fir  ft  Contradion  of 
the  Eleart,  whenever  may  be  the  time  this  firft 
Contradion  happens,  or  whatever  may  be  the 
Caufe  which  gives  the  firft  Impulfe,  from  whence 
the  Power  of  the  firft  Contradion  arifes.  So  long 
as  thefe  three  Caufes  operate  in  the  Heart,  fo  long 
will  that  TMufcle  remain  contraded  :  but  in  the 
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very  Inftant  of  Time  in  which  the  Heart  is  con- 
traded,  the  Caufes  of  that  Contradion  are  deftroy-' 
ed  or  removed.  For,  i.  The  venal  Blood,  which 
being  received  into  the  Ventricles  of  the  Heart  fti- 
nuilate  it  to  Contradion,  is  allexprefled  into  the 
Arteries.  2.  And  while  the  Heart  looks  pale  in 
its  Contradion,  it  alfo  expels  the  Blood  of  the  co¬ 
ronary  Arteries,  and  the  Juices  contained  in  its 
own  mufcular  Flefh,  and  in  the  Spaces  betwixt  the 
Fibres  *  and  what  was  in  the  Arteries  it  repels  in¬ 
to  the  Aorta,  lince  the  whole  arterial  Syftem  of 
the  Heart  is  without  Valves  ;  and  the  Blood  which 
was  in  the  Veins  is  at  the  fame  time  exprefTed  into 
the  Sinus,  right  Auricle  and  Ventricle,  palling  it- 
felf  foon  after  into  the  Arteries.  3.  The  third 
Caufe  of  the  Heart’s  Motion  is  fomewhat  more  ob- 
fcure  •,  namely,  the  Fleart  is  Separated  from  all  the 
other  Parts  of  the  Body  by  a  membranous  Bag, 
called  the  Pericardium  ;  nor  is  there  any  Commu¬ 
nication  betwixt  the  Heart  and  the  other  Parts  of 
the  Body,  except  by  the  four  large  VelTels  by 
which  the  Blood  is  conveyed  from  all  Parts  to  the 
Fleart,  and  from  thence  to  all  Parts  again.  So 
that  from  hence  it  appears,  that  the  cardiac  Nerves 
could  take  no  other  Courfe  into  the  Heart,  but 
through  the  Pericardium  by  the  Sides  of  the  large 
Blood-veflels.  But  there  are  few  of  the  cardiac 
Nerves  which  accompany  the  Veins,  and  rhofe 
which  are  the  mod:  powerful  and  numerous  pafs  in 
by  the  Sides  of  the  Arteries;  but  the  pulmonary 
Artery  and  Aorta  pafs  out  of  the  Heart,  joined 
clofe  to  each  other  ;  and  clofe  by  the  Sides  of  thefe 
two  VelTels,  the  Nerves  of  the  Heart  colled  them- 
felves  in  two  Fafciculi  or  Bundles,  one  of  which 
being  the  larger  Plexus  follows  the  Aorta,  and  the 
leffer  accompanies  the  pulmonary  Artery  quite  in 
a  different  manner  from  that  in  which  all  other 

Mufcles 
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Mufcles  receive  their  Nerves  ;  for  in  the  other 
Mufcles  the  Nerves  never  enter  through  the  Ten¬ 
dons,  but  through  the  Middle  of  their  molt  flefhy 
Part,  as  Vefalius  has  rightly  demonftrated  in  Op- 
pofition  to  Galen ,  and  as  is  truly  reprefented  in  all 
the  Tables  of  Euftacbius .  But  fmce  this  is  the 
Courfe  of  the  cardiac  Nerves,  and  the  Arteries 
being  more  violently  expanded  at  their  Beginning 
by  the  Blood  thrown  out  of  the  Heart,  than  in 
any  other  Part  of  their  whole  Length,  it  follows, 
that  the  Nerves  intercepted  betwixt  thefe  Arteries 
will  be  comprefied  *,  for  the  Aorta  and  pulmonary 
Artery  lie  fo  clofe  to  each  other,  that  they  cannot 
be  feparated  entire  without  much  Labour  to  the 
Anatomift.  But  every  Mufcle,  whofe  Nerve  is 
comprefied,  becomes  paralytic  or  relaxed  (§.  401. 
N°.  4.)  •,  and  alfo  every  Mufcle,  whofe  Artery  is 
tied  or  comprefifed,  becomes  likewife  paralytic  :  . 
and  therefore  when  the  Heart  contracts,  it  lofes  or 
deprives  itfelf  of  the  irritating  Blood  in  its  Cavi¬ 
ties,  as  well  as  that  of  its  Arteries,  neceffary  to 
mufcular  Motion,  together  with  its  nervous  Juice  j 
whence  it  is  evident,  that  a  Relaxation  or  Dilata¬ 
tion  of  the  Heart  mull  necefiarily  follow  immedi¬ 
ately  after  its  Contraction.  But  during  the  time 
of  this  Relaxation,  the  three  Caufes  of  its  Con¬ 
traction  will  be  again  renewed,  fo  that  a  Syftole 
will  immediately  follow  its  Diaftole  ;  which  Do¬ 
ctrine  was  taught  by  no  body  before  it  was  propo- 
fed  by  myfelf  ;  and  it  may  be  feen  demonftrated  at 
large  in  mathematical  Order,  as  I  delivered  it  in 
my  laft  academical  Oration  which  is  publifhed. 
For,  1.  The  Aorta  being  very  full  of  Blood  re¬ 
ceived  from  the  Heart  to  the  Quantity  of  four,  or 
at  leaft  (to  avoid  all  Difputes)  two  Ounces,  againft 
which  Blood  the  Artery  and  all  its  Branches  aCt  by 
their  Elafticity  *,  therefore  the  Aorta  will  contract 

by 
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by  its  own  Force  io  foon  as  the  Heart  has  emptied 
its  Blood,  and  by  that  means  Part  of  the  Blood  of 
the  Aorta  will  be  propelled  into  the  coronary  Ar¬ 
teries,  which  being  at  that  time  empty  will  give 
the  lead  Refiftance.  2.  So  foon  as  the  Heart  is 
relaxed,  it  ceafes  to  exclude  the  venal  Blood  in  the 
Sinus’s  and  Auricles,  in  which  the  Blood  was  in  the 
mean  time  collected  ;  and  upon  the  Heart’s  Re¬ 
laxation,  fuddenly  forces  itfelf  in  the  Ventricles, 
in  which  there  is  a  fort  of  Vacuum,  which  the 
Blood  itfelf  immediately  fills.  3.  When  the  large 
Arteries  are  contracted,  they  recede  from  the  mu- 
tual  ContaCl  of  each  other,  and  by  that  means 
leave  a  free  Space  in  which  the  Nerves  lie  uncom- 
preffed,  whence  more  new  Spirits  will  be  eafily 
fuppiied  to  the  mufcular  Fibres  which  were  accu¬ 
mulated  above  the  Comprefiion  in  the  Nerve.  But 
upon  the  Return  of  the  Power  of  the  Nerves,  the 
Heart  itfelf  is  animated  to  a  frefh  Contraction  ; 
and  as  the  three  Caufes  of  the  Heart’s  Motion  now 
return,  there  is  no  Obflacle  to  its  Contraction  ; 
but  being  contracted,  a  Relaxation  will  confequent- 
3y  follow  in  the  manner  we  before  defcribed.  And 
thus  is  the  proper  Motion  of  the  Heart  itfelf  con¬ 
tinued  alternately  in  a  different  manner  from  that 
of  all  other  Mufcles,  purely,  by  the  Mechanifin 
given  to  its  Parts  by  the  Creator. 

a  This  Queftion  is  much  more  difficult  to  folve 
even  than  the  preceding  •,  nor  does  the  Power  or 
AClion  of  thefe  Organs  refult  from  the  Heart, 
fince  the  Heart  beats  fix,  eight,  or  ten  times  with¬ 
in  the  Compafs  of  one  Refpiration. 

§.  410.  But  how  great  this  Force  1  is  in  a 
contracting  Mufcle,  he  only  underftands,  who 
knows,  1.  The  Place  into  which  the  moving 
„  Tendon 
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Tendon  is  inferted  into  the  Part  to  be  drawn, 
with  regard  to  its  Difiance  2,  from  the  Center 
or  fixed  Point,  about  which  the  Motion  or 
Flexure  is  made.  2,  The  Obliquity  of  the 
Diredtion  through  determined  Angles  3,  which 
are  here  for  the  mold  part  very  acute.  3.  The 
Weight  of  the  Part  itielf  to  be  moved.  4.  The 
Weight  4  of  the  Parts  appended,  and  of  that 
which  is  to  be  lifted,  together  with  the  Place 
to  which  the  Weight  is  applied.  5.  The  Du¬ 
plicity  5  of  the  Sum  of  thofe  Forces  required 
to  produce  or  determine  the  Motion  towards 
the  fixed  Point ;  all  which  has  been  mechani¬ 
cally  demonftrated  by  Borelli . 

1  There  is  no  other  Meafure  of  Forces  than  by 
Refiftances,  in  the  fame  manner  as  there  is  no  Mag¬ 
nitude  but  what  is  relative  and  determined  by  cer¬ 
tain  Meafures.  But  thofe  Quantities  are  called  in-  ' 
finite,  which  are  not  reducible  to  any  known  Mea¬ 
fure.  And  this  Power  of  the  Mufcles  is  determi¬ 
ned  not  only  from  the  Weight  of  the  Limb  eleva¬ 
ted  by  the  Mufcles,  but  alfo  by  computing  the  Sums 
of  all  the  Refiftances,  which  are  to  be  overcome  or 
removed,  in  order  to  produce  the  Effedt.  When 
two  Strong  Men  ftruggle  together  with  equal  Forces, 
there  is  a  great  Effort  exerted  by  each,  notwithftand- 
ing  there  is  no  manifeft  Motion  follows  :  but  if  one 
of  them  prevails  ever  fo  little  over  the  other,  his 
Adverfary  is  immediately  thrown  to  the  Ground. 
But  that  Force  by  which  the  Conqueror  overcomes 
his  Adverfary,  is  not  barely  the  Excefs  of  the  For¬ 
ces  which  produce  the  Effedt,  fince  a  confiderable 
Power  is  exerted  to  equal  the  contrary  Effort  and 
Refiftance  of  his  Antagonist. 
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a  When  Mechanicians  determine  the  Power  of 
a  Machine,  they  make  ufe  of  the  Comparifon 
of  Levers,  namely,  Lines  which  have  neither 
Breadth,  Thicknefs,  nor  Weight,  being  altogether 
inflexible,  and  fupported  upon  fome  fixed  Point, 
called  the  Hypomochlion,  or  Point  upon  which  it 
moves.  For  altho’  there  are  no  Levers  having  thefe 
Conditions,  yet  the  Effedts  are  the  fame,  fince  con¬ 
trary  Powers  deftroy  each  other,  and  as  the  whole 
Weight  is  entirely  fupported  upon  the  fixed  Point 
only,  as  De  la  Hire  has  demonftrated  in  his  Me¬ 
chanics.  Such  a  Lever  they  divide,  for  Inftance, 
into  four  equal  Parts,  placing  the  fixed  Point  or 
Hypomochlion  in  the  middle,  and  by  placing  a 
Weight  at  one  certain  Diftance  from  the  Center, 
and  a  Weight  three  times  lefs  at  three  times  the 
fame  Diftance,  an  Equilibrium  is  produced ;  and 
if  the  latter  Power  is  a  little  more  than  thrice 
the  firft  Diftance,  the  Weight  will  be  raifed  ;  but 
if  the  Weight  is  placed  at  three  times  the  Di¬ 
ftance,  and  the  Power  at  lefs,  then  the  triple 
Power  will  raife  the  fimple  Weight.  But  let  us 
apply  this  Confideration  to  the  Arm  of  the  hu¬ 
man  Body,  and  compare  the  whole  Limb  to  a 
Lever,  placing  the  Hypomochlion  or  fixed  Point 
in  the  Articulation  of  the  Humerus  with  the  Sca¬ 
pula,  for  it  is  in  this  Articulation  that  the  fixed 
Point  is  feated,  about  which  the  whole  Arm  is 
circumvolved.  We  mu  ft  next  confider  the  In¬ 
fer  t  ion  of  the  Mufcle,*  whofe  Force  we  enquire 
after as,  for  Inftance,  the  Deltoides,  which  we 
find  is  inferted  immediately  after  the  Articulation 
itfelf;  next  a  Weight  is  appended,  for  Inftance,  to 
the  Fingers :  now  in  order  to  make  an  Equili¬ 
brium,  fo  much  Force  is  required  in  the  deltoids 
Mufcle  to  raife  the  Weight  in  proportion  as  the 
Diftance  of  the  Weight  is  from  the  Center  of 
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Motion,  and  the  Diftance  of  the  Infertion  of  the 
deltoide  Mufcle  from  the  fame  Center  of  Motion. 
But  then  as  the  Arm  is  not  a  mathematical  Lever, 
but  is  compofed  of  Flefh  and  Bones,  which  are 
themfelves  of  no  fmall  Weight,  the  Force  of  the 
deltoide  Mufcle  ought  therefore  to  be  fp  much 
greater  than  the  Weight  of  the  Arm,  as  the  Arm 
itfelf,  than  the  Diftance  which  is  intercepted  be¬ 
twixt  the  i\rticulation  and  the  Infertion  of  the 
Mufcle,  or  Application  of  the  Weight,  and  thele 
are  to  be  conjoined,  and  the  fir  ft:  Ratio  of  the 
Powers  is  to  be  increafed. 

3  If  now  a  Weight  is  applied  to  fuch  a  Lever, 
as  we  have  before  defcribed,  at  one  End,  fo  as  to 
draw  the  Lever  from  the  Perpendicular,  the  other 
End  of  the  Lever  will  be  railed  with  a  Force  of 
the  fame  Momentum  as  that  by  which  it  was 
drawn  downward,  as,  for  Inftance,  to  an  Angle 
of  forty- five  Degrees  *,  then  the  deprefling  Power 
will  be  fo  much  greater  than  the  oblique  Power 
as  the  right  Angle  of  ninety  Degrees,  or  as  the  * 
Sine  of  a  right  Angle  is  greater  than  the  Sine  of 
an  acute  Angle  of  forty-five  Degrees.  But  if  you 
regard  the  Infertions  of  the  Mufcles,  they  will  be 
found  generally  inferted  at  very  acute  Angles  *,  as, 
for  Inftance,  if  the  deltoide  Mufcle  arifes  diredtly 
above  the  Humerus,  and  is  inferted  into  the  middle 
of  that  Bone  towards  the  Perpendicular,  it  will 
certainly  make  a  great  Diminution  of  the  Power. 
Now  as  this  Mufcle  is  inferted  obliquely  into  the 
Bone,  it  muft  neceflTarily  exert  fo  much  greater 
Force,  as  the  Sine  of  its  Angle  is  greater  which  it 
intercepts  betwixt  itfelf  and  the  Lever  or  Humerus ; 
but  if  this  Angle  is  diminifhed  or  reduced  to  no¬ 
thing,  and  the  Weight  is  applied  according  to  the 
Direction  of  the  Lever,  there  will  then  be  a  con- 
fiderable  Lofs  of  the  Force,  that  is,  if  a  Weight 
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is  to  be  railed  by  the  Arm  in  a  Pofition  parallel 
to  the  Horizon,  it  will  require  a  Force  almoft  in¬ 
finite. 

4  Which  Weight  is  always  the  greater  in  pro¬ 
portion  as  the  Power  of  the  Mufcle  is  applied 
nearer  to  the  Center  of  Motion,  and  therefore  the 
Power  muft  increafe  in  the  fame  Proportion  as  the 
Weight  exceeds.  And  therefore  the  human  Arm 
is  not  to  be  eftimated  only  at  twenty  Pounds 
Weight  in  calculating  the  Power  of  the  Mufcles, 
for  it  is  immenfely  heavier  to  the  Mufcles.  There 
are  fome  Men  who  can  write  Letters  upon  a  Wall 
with  their  Arm  extended,  while  at  the  fame  time 
they  fuftain  a  Weight  of  twenty  or  thirty  Pounds 

*  appended  to  their  Thumb  and  Fore-finger  ;  where¬ 
as  to  extend  the  Arm  in  this  Manner  with  fuch  an 
appended  Weight,  requires  a  Force  equal  to  fifty 
thoufand  Pounds.  In  the  Thigh,  whofe  Center  of 
Motion  is  fixed  in  the  Articulation  of  the  Femur 
within  the  Acetabulum  of  the  Os  Innominatum, 
the  Mufcles  are  inferred  fo  near  the  Center  of 
Motion,  that  the  Forces  which  they  require  in 
order  to  Motion  may  be  eafily  eftimated  at  iooooo 
pounds. 

5  This  Calculation  of  Borelli  has  been  denied  by 
fome  in  England.  He  proceeded  in  the  following 
manner  :  Let  there  be  a  Pound  Weight  fufpend'ed 
by  a  String  faftened  to  a  Hook,  I  fay,  the  String 
is  then  drawn  with  the  Force  of  two  Pounds :  for 
the  Hook  endeavours  to  raife  the  String  with  the 
lame  Force  as  the  Weight  endeavours  to  deprefs  it, 
and  therefore  a  Force  equal  to  two  Pounds  is  ap¬ 
plied  to  ftretch  the  String.  This  is  objected  againft 
by  a  certain  Perfon  as  a  Sophifm.  But  he  ought 
to  have  confidered,  that  if  the  fame  String  and 
Weight  was  to  pafs  over  a  Pully,  fo  as  to  form 
two  Legs,  if  only  one  Pound  Weight  is  faftened 
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to  but  one  of  the  Legs,  the  other  will  be  drawn 
over  the  Pully  with  a  Force  equal  to  a  Pound,  un- 
lefs  a  like  Weight  is  appended  to  that  End  alfo ; 
and  therefore  from  this  Confideration,  if  the  Nail 
or  Hook  is  taken  for  the  Force  of  the  Pully  and 
one  Weight  fuftaining  a  Pound,  the  Hook  will 
appear  to  operate  with  a  Force  equal  to  the  other 
Pound  to  prevent  it  from  defcending ;  for  an  Equi¬ 
librium  would  never  be  produced,  unlefs  one  Pret 
fure  was  to  be  deftroyed  by  another  in  an  oppofite 
Direction.  It  is  therefore  evident,  that  the  Nail 
will  fuftain  or  ftretch  one  End  of  the  String  as  one 
Pound  Weight,  while  the  other  Pound  which  is 
appended,  ftretches  it  with  the  like  Force  in  a 
contrary  Direction,  and  therefore  the  whole  String 
will  be  extended  with  the  Force  of  two  Pounds  by 
appending  one.  Thus  it  is  evident,  that  the  hu¬ 
man  Body  exerts  an  immenfe  Power  to  raife  great 
Weights ;  and  that  to  raife  the  Arm,  which  is  ten 
Pounds  Weight,  requires  a  Force  of  twenty  thou¬ 
sand  Pounds.  Nor  ought  we  from  hence  to  accufe 
the  Wifdom  of  the  Creator,  as  wafting  or  bellow¬ 
ing  fuch  immenfe  Forces  without  Necefiity ;  for  if 
the  Powers  were  fo  applied,  as  to  a<5t  in  the  lead 
Compafs  with  the  greateft  Force,  the  Mufcles  ought 
to  have  been  applied  at  a  very  great  Diftance  from 
the  Center  of  Motion,  and  a  fixed  Point  muft 
have  been  placed  out  of  the  Body,  which  muft 
therefore  have  been  like  a  Tower  compofed  of  ma¬ 
ny  large  Machines ;  but  to  avoid  this  Inconveni¬ 
ence,  the  Creator  did  not  make  ufe  of  the  mecha¬ 
nical  Advantages,  as  they  are  fuppofed  to  be  by 
Man  ;  but  having  a  full  View  of  his  Defign,  and 
ot  rhe  Effe£l  to  be  produced,  he  has  providently 
difpofed  every  thing  to  anfwer  its  Office  with  the 
leaft  Difadvantages,  infomuch  that  one  may  very 
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well  admire  (y*o(i %7^v7tt  •nv  Stov)  the  Geometry  of 
God,  which  are  the  excellent  Words  of  Plato . 

§.411.  But  in  what  manner  the  Nerves  can 
derive  fo  great  Forces  to  the  Mufcles,  can  be 
only  demonftrated  from  Hydraulics 1  and  Hy- 
droftatics  explained  by  Mariot . 

*  The  Increafe  of  a  Force  is  almoft  infinite, 
which  arifes  from  the  moving  Power  applied  thro* 
a  fmall  Tube  to  a  large  Receptacle  intended  to  be 
moved.  This  entertaining  Phenomenon  was  firft 
demonftrated  by  Mariot ,  a  Perfon  born  to  pro¬ 
mote  philofophical  Knowledge.  I  tried  an  Expe¬ 
riment  with  the  Machine  made  by  Mufchenbroeck ; 
*it  was  a  cubical  Ciftern  made  on  all  Sides  with  the 
ftrongeft  Plate  Iron,  upon  the  upper  Part  of  which 
was  fixed  a  fquare  flexible  Plate  of  Copper  :  and 
upon  filling  this  Ciftern  with  Water,  while  to  one 
Side  was  fattened  a  very  long  Glafs  Tube,  like 
that  ufed  for  a  Barometer  *,  and  letting  out  the  Air 
which  yet  remained  in  the  Machine,  by  means  of 
a  fmall  Aperture  furnilhed  with  a  Valve,  he  placed 
fo  great  a  Weight  upon  the  Lid  of  the  Ciftern,  as 
bent  the  Copper  Plate  inward,  and  then  upon  pour¬ 
ing  one  Ounce  or  two  of  Water  into  the  Tube, 
while  the  Ciftern  contained  fifty  Pounds,  the  flexi¬ 
ble  Lid  of  the  Ciftern  was  by  that  means  lifted  up, 
together  with  a  hundred  Pounds  Weight,  fo  foon 
as  the  Water  was  a  little  higher  in  the  Tube  than 
in  the  Ciftern.  And  if  a  Tube  was  to  be  adapted 
a  thoufand  times  longer,  it  would  eafily  raife  a 
thoufand  times  the  Weight,  fo  that  I  could  fafely 
undertake  to  raife  the  whole  Stadt-Houfe  or  Ex¬ 
change  of  Amjterdam  with  one  Angle  Ounce  of  Wa¬ 
ter.  For  when  the  Water  defcends  through  the 
T ube  one  Foot,  it  raifes  the  flexible  Lid  through 
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fo  much  a  lefs  Space,  as  the  Area  of  one  Foot  of 
the  Tube  is  lefs  than  a  Foot  of  the  Area  of  the 
Cittern,  and  therefore  the  Space  run  through  by  the 
Water  makes  up  for  the  Smallnefs  of  its  Weight. 
It  is  certain  that  Machines  of  the  greateft  Force 
may  be  broke  by  pouring  in  a  fmall  Quantity  of 
Water,  as  once  happened  in  my  own  Houfe,  when 
the  Water  being  froze  in  a  ftrong  Cittern  inclofed 
within  the  Walls,  the  whole  Side  of  the  Houfe  and 
Walls  were  raifed  by  the  Force  of  Water,  which 
ran  from  the  Top  of  the  Houfe  through  a  Pipe  in¬ 
to  the  fame  Cittern,  which  being  froze  could  not 
vent  itfelf.  I  afterwards  avoided  the  like  Incon¬ 
venience  by  making  a  lateral  Opening  in  the  Gut¬ 
ter  or  Pipe  to  evacuate  the  Water  which  came  from 
the  Roof  ;  and  hence  it  is  ufual  for  Builders  when 
they  fortify  Citterns,  to  leave  an  artificial  Opening 
to  the  defcending  Water.  We  fee  therefore  what 
a  confiderable  Force  may  be  exerted  by  a  fmall 
Quantity  of  Water,  fo  as  to  overcome  almoft  an 
immenfe  Weight.  But  the  fame  Experiment  may 
be  alfo  tried  another  Way.  Take  a  Hog’s  Bladder 
almoft  empty,  hang  it  to  a  String,  and  let  a  ftrong 
Cord  be  tied  round  its  Neck,  conttringing  it  fo 
clofe  round  a  Tobacco-pipe  that  no  Air  can  pafs 
betwixt  ;  then  let  the  Bladder,  fufpended  by  the 
String,  be  fattened  to  a  Beam  with  a  hundred 
Pounds  Weight  appended  to  its  Bottom  ;  then  if 
a  Child  endeavours  to  inflate  the  Bladder  through 
the  Pipe  with  a  fmall  Force,  the  Bladder  will  be 
diftended,  and  the  Weight  raifed.  But  a  greater 
Weight  may  be  raifed  by  the  fame  Breath,  in  pro¬ 
portion  as  the  Bore  of  the  Tube  is  of  a  fmaller  Dia¬ 
meter.  If  in  this  manner  you  repeat  the  Experi¬ 
ment,  or  fatten  feveral  Bladders  to  each  other,  a 
Child  may  raife  above  a  thoufand  Bladders  with  the 
Jike  Weight  tp  a  moderate  Height,  But  this  we 
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find  to  be  the  Mechanifm  ufed  by  the  Creator  in 
the  Fabric  of  the  Mufcles.  A  fmall  Nerve  is  a 
little  Tube,  the  Blaft  or  Inflation  is  produced  by 
the  animal  Spirits  paffing  through  it,  the  Bladder 
is  anfwered  by  the  expanded  Fart  of  the  hollow 
Fibre,  the  Weight  to  be  raifed  is  the  Bone,  with 
all  the  other  Refiftances.  Nor  ought  it  to  be  ob¬ 
jected,  that  the  very  fmall  nervous  Tubes  would 
bur  ft  by  fuch  a  Force  :  for  the  Force  itfelf  is  very 
fmall,  by  which  in  the  preceding  Experiments  the 
Water  defcends.  Even  in  the  Cafe  mentioned, 
where  the  Foundation  and  Side  of  the  Houfe  was 
elevated,  the  Pipe  which  conveyed  the  Water  from 
the  Roof  was  not  at  all  injured  ;  but  when  the 
fame  Pipe  was  perforated  in  the  Side,  the  Foun¬ 
dation  fubfided.  This  may  be  therefore  fufftcient 
to  account  for  the  wonderful  Strength  or  Force 
exerted  by  the  Mufcles,  and  every  way  agreeable 
to  the  Circumftances  mentioned  at  §.  40b. 

\ 

§.  412.  But  this  Force  1  of  a  Mufcle  is  di¬ 
rected  by  wonderful  and  mechanical  Affift- 
ances,  fuch  as,  1.  Membranous  2  Swathes  or 
ligamentary  Fafcise,  which  being  broadly  ex¬ 
panded,  inveft  and  confine  together  the  fub- 
jacent  Mufcles  and  Tendons,  as  at  the  Carpus, 
and  in  the  Foot.  2.  Befides  thefe  ligamenta¬ 
ry  Fafcias,  there  are  alfo  others  more  broad 
and  mufcular  3,  as  in  the  Arm  4,  Back,  and 
Thigh.  3.  They  are  afiifted  by  cartilaginous 
F allies  5,  as  in  the  Trochlearis  Mufcle  of-  the 
Eye ;  or  elfe  by  bony  Pollies,  as  in  the  Ptery- 
goftaphylini  Mufcles.  4.  By  one  Mufcle 
tranfmitting  and  directing  another,  as  in  the 
Styloceratohyoidei  6.  5.  By  Uypcmochlia  7,  or 
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Props  fuftaining,  dire&ing,  and  raifing  the 
Tendons  of  the  Mufcles,  as  in  the  Patella  of 
the  Knee,  the  Orta  Sefamoidea  at  the  Joints 
of  the  Fingers.  6.  By  broad  Appendages  8 
and  Handles  9  growing  out  of  the  Bones,  as 
in  the  Trochanters  of  the  Thigh  Bone.  7.  By 
the  winding  round  of  the  Mufcle  itfelf  about 
the  Bone  1  °,  as  in  the  Marfupialis  or  Obturator 
internus.  8.  By  Fat  and  mucilaginous  Cap - 
Jules  ”,  and  Cafes  loofely  inverting  the  Muf¬ 
cles  and  Tendons,  and  always  lubricated  in¬ 
ternally  with  an  undtuous  or  fat  Humour,  by 
which  the  Motions  of  the  Mufcles  are  won¬ 
derfully  affiftcd  and  quickened. 

1  There  have  not  been  wanting  impious  Men, 
who  have  fuppofed  that  the  immenfe  Power  exert¬ 
ed  by  the  Mufcles,  was  in  a  manner  thrown  away 
as  ufelefs,  fince  the  Weight  might  have  been  raifed 
with  a  lefs  Force  in  a  different  manner,  whence 
they  take  occafion  to  accufe  the  wife  Author  of 
Nature :  when  at  the  fame  time  they  do  not  con- 
fider  the  great  Wifdom  by  which  the  great  Archi- 
ted  has  avoided  the  Incumbrance  of  thofe  vaft 
Machines,  by  which  only  Men  can  increafe  me¬ 
chanical  Powers,  the  human  Body  being  itfelf  a 
Compendium  of  all  manner  of  Machines  moft  ad- 
vantageoufly  difpofed. 

1  It  was  neceffary  for  the  Ufes  of  human  Life, 
for  the  Hand  not  tp  be  formed  of  one  continued 
Part  or  Trunk,  but  of  feveral  diftind  Bones  vari- 
oufly  articulated  together,  each  of  which  might 
be  moved  by  its  proper  Mufcle.  No  Animal  has 
that  beautiful  Fabrick  of  the  Hand  which  we  ob- 
ferve  in  Man,  even  Monkeys  themfelves  not  ex¬ 
cepted.  The  Wrift  is  coinpofed  pf  ei^ht  Bones, 
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the  Metacarpus  of  five  Bones,  the  Fingers  of 
twelve,  and  the  Thumb  of  two,  befides  fome  fmall 
Oflfa  Sefamoidea.  Each  of  thefe  Bones  are  vari- 
oufly  and  beautifully  articulated  and  fupplied  each 
with  their  proper  Mufcles.  But  thefe  Mufcles 
could  not  well  arife  from  thofe  fmall  Bones  them- 
felves  •,  for  if  fo,  the  Hand  could  not  then  have 
had  fo  large  a  Motion,  nor  would  there  have  been 
any  room  for  the  Reception  of  fo  large  Mufcles, 
as  are  required  for  its  ftrong  Motion  ;  therefore 
the  wife  Creator  has  made  the  Mufcles,  of  the 
Hand  both  large  and  long,  agreeable  to  the  am¬ 
ple  Motion  it  required  ;  and  yet  he  has  not  load¬ 
ed  the  Hand  itfelf  with  Flefh,  but  he  has  placed 
thofe  Mufcles  uniformly  about  the  Arm,  continu¬ 
ing  only  their  Tendons  into  the  Bones  of  the 
Hand.  But  to  prevent  the  Limb  from  fwelling 
too  much,  it  was  neceflfary  for  thefe  Tendons  to 
be  inferred  into  the  Bones,  and  for  the  Mufcles 
and  Tendons  themfelves  to  be  continued  in  a  right 
Line  ;  and  to  preferve  them  in  that  Dire&ion,  we 
obferve  ftrong  tendinous  Ligaments  placed  at  the 
Carpus  and  Tarfus,  under  which  the  Tendons  pafs, 
and  are  tied  down  in  fuch  a  manner,  that  they 
cannot  be  difplaced.  Thefe  confining  Ligaments 
are  very  well  reprefented  by  Euftachius  in  the  Car¬ 
pus,  Metacarpus,  Fingers,  Tarfus,  £?V.  Nor  is 
it  neceflary  only  for  the  Phyfiologifts  to  be  ac¬ 
quainted  with  thefe  Tendons,  but  they  ought  alfo 
to  be  obferved  by  the  pra&ical  Phyfician,  fince  the 
more  frequent  Caufe  of  the  Cramp,  which  is  one 
of  the  moft  lamentable  Species  of  Convulfions, 
proceeds  from  a  difplacing  of  the  Tendons  out  of 
their  proper  Spheres.  Hence  the  ftrongeft  Por¬ 
ters,  who  fupport  themfelves  by  continual  and 
hard  Labour,  being  troubled  with  the  Cramp,  re¬ 
lieve  themfelves  by  fattening  a  Leather  Strap  round 
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the  Tarfus  and  Carpus,  in  order  to  make  up  for 
the  Weaknefs  of  the  confining  Ligaments,  which 
are  not  fufficiently  ftrong  to  keep  down  the  Ten¬ 
dons  of  the  Mufcles  in  their  violent  Adlions.  But 
there  are  not  only  common  Ligatures  of  this  na¬ 
ture  to  bind  together  the  Tendons  of  the  Flexors 
and  Lxtenfors,  but  every  individual  Mufcle  is  con¬ 
fined  by  its  proper  Ligament  and  Capfule,  as  is 
reprefented  in  the  Tibialis  and  Peroneous  Mufcles. 
by  Euftachius . 

2  The  Latiffimus  Dorfi  Mufcle,  and  the  flefhy 
Part  of  the  Fafcia  Lata,  pafs  into  membranous 
and  tendinous  Expanfions,  which  ought  to  be  ra¬ 
ther  called  mufcular  Expanfions  than  real  Mufcles. 
A  Capfule  of  this  nature  defcends,  from  the  del- 
toide  Mufcle  round  the  Humerus  and  Cubitus,  fo 
as  to  inveffc  all  the  Mufcles  of  the  whole  Arm. 
But  the  Mufcles  of  the  Thigh  are  likewife  inverted 
with  a  tendinous  Expanfion,  arifing  flefhy  at  the 
Glutei  Mufcles,  and  denominated  the  Fafcia  lata. 
But  the  Ufe  of  thefe  Fafcia  is  not  to  move  the  Ar¬ 
ticulations,  but  to  contain  and  fecure  the  flefhy 
Bodies  of  the  larger  Mufcles  in  the  fame  manner  as 
the  annular  Ligaments  keep  down  the  Tendons. 

4  It  is  from  this  Fafcia  that  an  Inflammation 
and  Gangrene  arifes,  after  the  Tendon  of  the  Bi¬ 
ceps  Mufcle  of  the  Cubitus  has  been  injured  in 
Bleeding.  And  from  hence  the  tendinous  Expan¬ 
fion  being  injured  in  a  Paronychea,  which  is  con¬ 
tinued  to  the  little  Finger,  the  Pain  partes  from 
thence  with  the  other  Symptoms  even  to  the 
Shoulder.  And  from  hence  Wounds  inflidbed  in 
the  Knees,  with  Pains,  Inflammations,  Tumors, 
Ulcers  and  Gangrenes,  extend  themfelves  from 
thence  even  to  the  Edge  of  the  Os  ilium,  namely, 
thefe  Diforders  fpread  themfelves  as  largely  as  the 
tendinous  Expanfion  it  felf,  which  they  injure. 

When 
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*  When  any  Weight  is  to  be  raifed  heavier  than 
the  Perfon’s  Strength,  (for  Hercules  himfelf  can¬ 
not  raife  a  Weight  heavier  than  that  of  his  own 
Body)  or  whenever  a  Body  is  to  be  fo  regulated, 
as  to  pafs  from  the  Perfon  who  moves  it,  it  is 
ufual  to  twill  a  Rope  round  a  Poll,  or  fome  other 
firm  Body,  that  the  Direction  of  the  fixed  Point 
may  be  oppofite  to  the  Body  which  it  antagonizes., 
and  by  this  means  very  great  Weights  may  be 
raifed.  There  is  but  one  In  fiance  in  the  human 
Body,  in  which  the  Limb  is  as  it  were  to  be  mo¬ 
ved  out  of  the  Body  itfelf,  as  in  the  Tongue,  Eye, 
It  was  neceffary  for  the  Eye  to  be  capable  of 
projecting  out  of  its  Orbit,  as  in  beholding  any 
thing  horrid  or  frightful,  and  in  amiable  Affecti¬ 
ons  turn’d  inward  towards  the  Nofe,  which  is  alfo 
the  Pofiure  when  we  look  at  any  thing  with  great 
Attention  ;  and  for  this  Purpofe  Nature  has  placed 
two  Mufcles  of  the  Eye  in  fuch  a  manner,  as  to  be 
capable  of  thrufting  it  more  or  lefs  out.  There  is 
an  annular  Cartilage  placed  more  forward,  in  the 
upper  Edge  of  the  Orbit,  than  the  Globe  of  the 
Eye  itfelf,  from  whence  the  Tendon  paffes,  and  is 
refieCted  back  a  fecond  time  *,  fo  that  when  the 
Mufcle  contracts,  it  does  not  draw  the  Eye  back¬ 
ward,  but  forward,  or  outward  towards  the  Pully 
thro5  which  its  Tendon  paffes.  When  fuch  a  Pully 
belonging  to  a  Tendon  labours  under  fome  DefeCt, 
a  Palfy  of  the  Mufcle  follows,  which  the  Phyfician 
very  often  unjuftly  afcribes  to  the  Mufcle  itfelf. 

6  The  Digaftric  Mufcle  of  the  lower  Jawarifes 
much  higher  than  the  Part  of  the  Jaw  itfelf  into 
which  it  is  inferred,  and  therefore  it  would  natural¬ 
ly  elevate  the  Jaw,  if  it  was  not  for  a  particular 
Contrivance,  by  which  its  middle  Tendon  paffes 
through  an  Opening  in  the  Stylohyoideus  Mufcle, 
much  lower  than  the  Chin,  to  which  the  Digaftric 

from 
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from  thence  afcends *,  and  thus  the  lower  Jaw  is 
pulled  down  towards  the  Os  Hyoides.  This  Me- 
chanifm  obtains  in  the  Tendons  of  the  Mufcles  of 
the  Fingers  and  Toes,  called  Perforati  and  Perfo- 
rantes. 

7  By  this  Name  we  call  the  fixed  Bafis  or  Point 
which  fupports  the  moving  Power,  fo  that  it  may 
ad  ;  for  Inftance,  fuppofe  a  thoufand  Pounds  in 
Weight  are  to  be  raifed  by  the  Force  of  one  hun¬ 
dred  and  fifty  Pounds,  it  is  very  evident  that  I 
cannot  eafily  fo  much  as  ftir  fuch  a  Weight  unlefs 
I  place  an  Iron  Lever  under  the  Weight,  to  which 
the  fubjacent  Earth  is  for  a  fixed  Point  *,  fo  that  by 
deprefling  one  End  of  the  Lever,  I  raife  the  Weight 
oppofed  to  the  other  End.  In  the  human  Thigh 
there  are  vaft  large  Mufcles,  the  Redus,  the  Va- 
ftus  Externus  and  Internus,  which  dired  the  Thigh 
in  a  right  Line  while  they  ad  ;  but  thefe  Mufcles 
are  placed  fo  much  in  the  fame  Diredion  with  the 
Thigh  itfelf,  that  they  feem  to  have  altogether  no 
Force  when  the  Power  which  draws  the  Lever  in 
a  parallel  Courfe  exerts  no  Force  in  elevating  or 
deprefling  the  fame  Lever  ;  and  the  lefs  the  Angle 
of  Diredion  is,  fo  much  more  of  the  moving  Pow¬ 
er  is  loft,  for  Powers  are  as  their  Sines  :  hence  we 
fee  that  the  Patella  is  added  to  the  Articulation  of 
the  Femur  with  the  Tibia,  that  the  fixed  Point 
upon  which  the  Motion  is  performed  might  be 
transferred  fomewhat  further,  towards  that  Point 
to  which  the  Leg  is  extended.  Hence  it  is  that  the 
Patella  being  fradured,  the  Knee  is  perpetually 
loofe  and  wavering,  fo  that  the  Perfon  cannot 
tread  fure,  and  the  Patient  is  obliged  to  fupply 
the  Defed  with  a  fort  of  Patella  made  with  Steel. 
The  Ofla  Sefamoidea  are  Hypomochlia  or  Sup¬ 
ports  of  this  kind  ;  and  it  is  from  thefe  Bones  fre¬ 
quently  found  in  the  Tendons  of  the  flexor  Muf- 
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des  of  the  Fingers,  that  we  frequently  find  that 
fome  Men  who  have  (lender  Fingers  are  never- 
thelefs  (Longer  than  thofe  who  have  thicker  and 
feemingly  ftouter  Fingers,  that  is,  with  larger 
Mufcles ;  but  we  are  not  to  eftimate  the  Force 
of  a  Machine  from  its  Magnitude  but  from  its 
Structure.  In  the  Hare,  which  is  one  of  the 
fwifteft  Animals,  there  is  a  Mechanifm  of  this 
Kind,  namely,  a  large  Os  Sefamoideum  placed  at 
the  Back  of  the  Foot  over  which  the  large  Ten¬ 
dons  pafs  as  over  a  fixed  Point,  which  Point  of 
Motion  or  Hypomochlium  is  always  large  in 
proportion  as  the  Animal  is  fwifter  ;  but  other 
Animals  who  are  not  fo  fwift-footed  are  deftitute 
of  this  Bone. 

8  The  larger  Bones  have  ample  Epiphyfes  or 
Appendages  at  their  Articulations,  and  to  increafe 
the  Strength  of  each  Joint  their  Heads  are  very 
broad,  and  the  Motions  of  the  Joints  are  always 
weaker  in  thofe  Men  who  have  the  Epiphyfes 
final ler  and  more  even,  as  in  thofe  who  live  a 
monadic  Life. 

9  There  are  many  who  complain  of  the  infinite 
Number  of  Procefles  and  Afperities,  defpifing  the 
minute  Diligence  of  Anatomifts  who  fatigue  their 
Audience  with  enumerating  the  infinite  Number 
of  Procefles  and  Sinus’s  or  Foramina.  But  they 
make  this  Complaint  very  unjuftly,  for  there  is 
not  the  lead  Roughnefs  or  Inequality  of  a  Bone 
which  is  deftitute  of  its  Ufe,  or  which  does  not 
contribute  fomething  to  the  Motion  or  Advantage 
of  the  Limb.  The  Thigh  could  never  be  mo¬ 
ved  round,  or  bent  inward  or  outward,  unlefs  the 
Femur  was  furnifhed  with  thofe  Procefles  which 
are  called  Trochanters  from  their  turning  round, 
as  Borelli  has  very  well  demonftrated.  Add  to 
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this  that  the  Rotator  Mufcles  infert  their  Tendons 
into  the  protuberant  Procefs. 

10  There  was  no  other  Place  where  the  Rotators  of 
the  Thigh  could  be  fixed,  which  draw  it  partly  out¬ 
wards.  They  certainly  could  not  be  placed  with¬ 
out  the  Body,  and  therefore  the  Pelvis  is  furpri- 
fingly  perforated  that  the  Mufcle  itfelf  may  pafs 
through  a  Foramen,  and  wind  round  the  Femur, 
by  which  means  the  Rotator  can  turn  it  outwards, 
while  at  the  fame  time  the  Reflection  of  the  Muf¬ 
cle  gives  it  an  Opportunity  to  be  almoft  three 
times  as  large  as  could  have  been  in  a  direCt 
Courfe  ;  and  thus  both  the  Force  is  increafed  and 
the  Direction  obtained  which  the  Nature  and  Ufe 
of  the  Part  required.  It  is  a  childifli  Opinion  that 
thefe  Mufcles  are  formed  merely  to  flop  up  the 
Aperture,  for  the  Creator  could  as  well  have  made 
it  a  continued  Bone,  if  this  Mufcle  had  not  been 
necefifary  to  be  feated  in  that  Place. 

11  There  is  no  Mufcle  which  immediately  touches 
the  other  Mufcles  to  which  it  is  adjacent,  but  every 
one  is  in  veiled  with  a  cellular  Membrane  replenifh- 
ed  with  Fat  ;  and  even  there  are  not  any  two  Fi¬ 
bres  of  a  Mufcle,  but  what  are  furrounded  with 
the  adipofe  Membrane  ;  nor  is  there  any  Tendon, 
but  what  is  likewife  inverted  with  the  fame  Mem¬ 
brane  continued  from  the  flefhy  Body  of  the  Muf¬ 
cle  even  unto  where  the  Tendon  itfelf  is  inferred 
into  the  Bone.  Thefe  inverting  Membranes  are 
very  thick  and  full  of  Fat  about  the  larger  Muf¬ 
cles,  as  for  Inftance,  the  Glutei,  peCtoral,  and 
vafti  Mufcles,  not  excepting  thofe  that  are  lefs, 
which  are  likewife  furrounded  with  the  cellular 
Membrane,  though  not  fo  much  replenifhed  with 
Fat  as  it  is  about  the  larger  Mufcles.  About  the 
Tendons  the  Fat  in  this  Membrane  is  rather  wa¬ 
tery  and  mucous  than  fincere  Fat,  and  the  Tendons 
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move  in  the  midft  of  it  like  Cords  included  in  an 
oily  Cafe.  If  the  adipofe  Cells  are  deftroyed, 
whether  this  happens  in  the  Mufcle  itfelf,  or  in 
the  Tendon,  by  a  Burn  or  any  other  Accident,  lb 
as  to  deftroy  the  pinguedinous  Capfule  of  the  Ten¬ 
don  under  the  Skin,  an  Immobility  of  that  Mufcle 
and  Part  certainly  follows,  or  the  Tendon  infepa- 
rably  coheres  to  the  Skin.  For  it  is  owing  entire¬ 
ly  to  the  adipofe  Fabric,  that  one  Fibre  is  movea¬ 
ble  over  another  ;  but  if  by  a  Suppuration  that 
Fat  is  deftroyed  which  was  interpofed  betwixt  the 
Tendon  and  the  Bone,  in  that  Cafe  the  Tendons 
cohere  even  to  the  Bones,  as  we  fometimes  fee  in 
the  Fingers.  Surgeons  ought  therefore  to  be  cau¬ 
tious  in  confuming  the  adipofe  Membrane  too  a- 
bundantly  by  Suppuration,  efpecially  that  which  is 
feated  about  the  Capfules  of  the  Tendons,  left 
they  fhould  occafion  the  Tendons  to  cohere  to  the 
Skin,  Bones,  or  other  adjacent  Parts. 

§.  413.  But  the  attractive  Force  of  the 
Mufcles  is  very  much  increafed,  in  proportion 
as  the  larger  Mufcle  is  made  up  of  many 
fmaller  ones  joined  together  into  one  ftronger 
Tendon,  in  which  their  Forces  confpire  $  as, 
for  Inftance,  in  the  deltoide  1  Mufcle,  the 
pedloral  2,  the  Biceps  of  the  Humerus,  and 
the  Triceps  of  the  Thigh  3  for  the  more  nume¬ 
rous  3  the  Fibres,  the  ftronger  the  Mufcle  ;■ 
and  the  longer  the  Fibres,  the  more  readily 
and  largely  4  do  they  bend  the  joint,  while  the 
tranjverfe  5  fmaller  Fibres  add  much  to  the 
Conftancy  and  Strength  of  their  Motion  by 
confining  and  fupporting  them  together  in 
their  proper  Situations, 
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*  This  is  one  of  the  dronged  Mufcles,  and  di- 
vifible  into  twelve  diftin6t  fmaller  Mufcles  ;  each 
of  which  are  again  didinguiffiable  into  others  dill 
fmaller,  and  thefe  again  each  into  twelve  fmaller. 

1  I  mull  here  add  an  Indance  of  furprifing 
Strength.  A  Lion  feized  upon  a  Dutchman ,  jump¬ 
ing  upon  his  Shoulders  behind  him  *,  but  the  Man 
courageoufly  clapp’d  his  Hand  behind  him,  and 
fqueezed  the  Throat  of  the  wild  Bead  in  fuch  a 
manner,  that  by  dopping  his  Breath  all  his  Strength 
failed.  This  Mufcle  is  alfo  like  the  former,  com- 
pofed  of  many  fmaller  ones. 

3  Thofe  Mufcles  which  are  the  dronged  are  al¬ 
fo  the  thicked  and  fhorted,  that  a  greater  Num¬ 
ber  of  Fibres  might  be  contained  together  in  the 
fame  Space.  For  one  Veficle  is  weak,  and  a<ds 
with  a  fmall  Force,  as,  for  Indance,  with  half  a 
Grain  ;  but  when  many  thoufands  of  thefe  are 
collected  together,  they  can  raife  many  Pounds 
Weight.  For  Indance,  in  the  Mafleter,  by  whofe 
Efficacy  in  a  'Turk  Vef alius  relates,  that  an  Iron 
Crow  was  taken  up  betwixt  his  Teeth,  and  flung 
with  fuch  a  Force  over  his  Head,  that  it  duck  in¬ 
to  the  Wall  trembling.  In  the  Lion  almod  the 
whole  Head  is  nothing  but  Mafleter  Mufcles,  and 
the  whole  Scull  is  in  a  manner  prefled  into  a  Ridge 
or  Spine,  fo  as  to  contain  internally  but  a  few 
Ounces  of  Brain.  But  thefe  Mufcles  are  but  ffiort, 
fince  the  Didance  that  the  Jaw  is  to  be  raifed 
fcarce  exceeds  half  an  Inch,  and  therefore  ffiort 
Fibres  were  fufficient  for  this  A&ion,  which  are 
upon  that  account  dronger.  The  Heart  itfelf  is 
alfo  compofed  of  Fibres  equally  ffiort,  whofe 
Forces  are  almod  incredible. 

4  The  longer  the  Mufcle,  the  larger  is  its  Mo¬ 
tion  •,  but  then  it  is  fo  much  the  weaker.  Zfcr- 
noulli  has  demon drated,  that  a  hollow  Fibre  can¬ 
not 
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not  be  farther  diftended  by  the  Ingrefs  of  the  ner¬ 
vous  Fluid,  than  to  be  contracted  one  third  Parc 
of  its  Length.  Nor  is  this  difficult  to  demon- 
ftrate  .*  for  a  collapfed  Bladder  cannot  be  difbended 
into  any  more  capacious  Figure  than  that  of  a 
Sphere  }  fo  that  if  the  Thicknefs  of  a  Bladder  was 
nothing  before*  after  Inflation  it  will  be  equal  to 
its  Diameter.  But  the  Diameter  is  one  third  Parc 
of  the  Circumference  j  and  therefore  when  a  Muf- 
cle  lofes  in  Length,  it  gains  as  much  in  Breadth  ; 
that  is,  one  third  Part  being  loft  in  Length,  will 
be  gained  in  the  Diameter  or  Thicknefs.  Since 
then  the  Proportion  is  but  ffiort  in  which  the  muf- 
cular  Fibres  can  be  diminifhed  in  Length,  there 
are  therefore  long  Mufcles  for  performing  ample 
or  large  Motions  of  the  Joints,  in  which  Mufcles 
the  Diminution  of  a  third  Part  of  their  Length 
will  make  a  great  Difference  betwixt  the  FleCtion 
and  Extenfion  of  the  Limb.  Thus  the  Motion  of 
the  Arms  is  ample,  and  therefore  the  Biceps  or 
Flexor  is  very  long,  by  which  a  Motion  may  be 
produced  anfwerable,  which  it  could  not  have  been 
by  a  fhort  Mufcle. 

5  Long  Mufcles  very  eafily  ftart  out  of  their 
Places  *,  to  prevent  which,  their  long  Fibres  are 
collected  together  by  fmall  or  tranfverfe  ones, 
which  bind  together  their  Fafciculi,  being  fre¬ 
quently  tendinous  and  very  confpicuous  in  the 
ReCti  Mufcles  of  the  Abdomen. 

§.  414.  The  Action  of  any  Angle  Mufcle 
may  be  eafily  known,  if  we  are  acquainted 
with  its  Connection 1 ,  Courfe,  or  Direction  2, 
and  Degree  of  Mobility  in  the  Parts  to  which 
the  Tendons  are  connected. 
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1  In  order  to  determine  the  Adion  of  any  Muf¬ 
cle,  we  are  to  examine  into  its  Origin  and  Infer- 
tion,  with  the  Refiftance  or  Mobility  of  the  two 
Parts  to  which  it  is  attached  ;  from  whence  the 
Adion  will  be  given  *,  and  the  Motion  of  the 
Parts  to  be  infleded,  will  be  in  an  inverfed  Ratio 
to  the  Refinances.  As  for  Example  :  If  the  Bones 
A  and  B  are  drawn  by  the  fame  Mufcle,  and  the 
Refiftance  of  A  is  as  3,  and  that  of  B  as  2  *,  in 
that  Cafe  the  Bone  A  will  be  drawn  towards  B 
with  two  Parts  of  Motion,  while  B  will  approach 
towards  A  with  three  Parts. 

i  I  have  frequently  obferved  with  Wonder,  that 
Philofophers  and  Phyficians  fhould  fo  minutely  de¬ 
termine  the  latent  Powers  of  Mufcles,  when  there 
are  fo  many  things  to  be  confidered,  as  render  it 
extremely  difficult.  In  the  Marfupialis  Mufcle, 
the  interpofed  Hypomochlion  alters  both  the  Di- 
redion,  the  Power,  and  the  Adion  of  the  Mufcle^ 
refembling  a  Cord  palling  round  a  Pully,  and  re¬ 
turning  in  a  contrary  Diredion. 

§.  415.  Therefore  the  voluntary  Mufcles 
have  Nerves,  which  arife  ultimately  from  the 
Brain 1 . 

But  the  involuntary  Mufcles  which  ad 
fpontaneoufly,  and  are  employed  in  the  vital 
Motions,  receive  their  Nerves  from  the  Cere¬ 
bellum  2. 

The  innate  Motion  3  remaining  in  the  Fi¬ 
bres  after  Death,  depends  upon  the Jpontaneous 4 
or  involuntary  Contradion  of  their  Fibres  and 
Veflels. 

Nor  does  the  Contradion  of  a  Mufcle  by 
any  means  proceed  from  their  fpontaneous 
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Tenfion  or  Elasticity,  or  from  the  Contracti¬ 
on  of  their  Nerves  5. 

Although  the  nervous  Juice  has  a  Strong 
ACtion  upon  the  Mufcle,  yet  it  does  not  in* 
jure  6  the  fmall  Tubes  through  which  it  pafles, 
as  is  evident  from  hydraulic  Experiments. 

A  Mufcle  kept  too  long  7  in  a  violent  Con¬ 
traction,  grows  painful,  becomes  inflamed, 
and  mortifies 3  the  Reafon  of  which  is  evident 
from  what  has  been  already  faid,  and  the 
Truth  of  it  appears  from  Experiment  in  & 
Tetanos. 

Mufcles  alternately  contracted  and  relaxed, 
do  likewife  reciprocally  admit  and  expel  their 
Blood  with  a  confiderable  Force  8. 

The  Blood  is  therefore  attenuated,  ground 
together,  and  dijjolved  9,  as  well  in  the  Muf¬ 
cles  as  in  the  Lungs 10 ;  and  therefore  the  Acti¬ 
ons  of  the  Mufcles  may,  in  fome  meafure, 
often  fupply  the  DefeCt  of  the  ACtion  of  the 
Lungs. 

From  hence  we  may  judge,  why  a  Stirring, 
aSlive  1 1  and  brifk  Life  has  different  EffeCts 
upon  the  Body,  in  comparifon  with  thofe  Ef¬ 
fects  that  follow  from  a  fedentary  and  folitary 
Life. 

By  too  much  Reft  or  Inactivity  in  healthy 
Bodies,  the  accumulated  Oil 1 2  comprefles  and 
diminishes  the  Capacity  of  the  Fibres  and  Vefi- 
fels  3  whereas  an  Animal  which  has  been  ad¬ 
dicted  to  too  much  Exefcife,  grows  thin  and 
lean  *3, 
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Old  Age  and  a  laborious  Life  almoft  change 
the  Mufcles  at  length  into  Tendons1 4,  the 
Tendons  into  Cartilages,  and  the  Cartilages 
into  Bones. 

Laftly,  That  there  are  many  hollow's  Muf¬ 
cles  in  the  Body  ;  the  venous  Sinus's,  the  Au¬ 
ricles  and  Ventricles  of  the  Heart,  the  Stomach, 
Inteftines,  Bladder,  &c. 

1  Since  if  this  Vifcus  remains  entire,  while  there 
is  no  Injury  offered  to  the  Nerves  or  Mufcles, 
all  the  voluntary  Motions  are  then  regularly  per¬ 
formed  :  but  when  the  Brain  is  corrupted,  or  la¬ 
bours  under  fome  other  DefeCt,  yet  the  Mufcles 
cannot  perform  their  voluntary  Motions,  even 
though  themfelves  and  the  Nerves  remain  uninju¬ 
red,  as  evidently  appears  in  an  Apoplexy  arifing 
only  from  a  Compreffion  of  the  Brain,  as  Wepfer 
has  demonftrated  by  numberlefs  Obfervations. 

2  When  the  Cerebellum  alone  is  compreffed,  all 
the  Limbs,  Mufcles  and  Vifcera  throughout  the 
whole  Body  fuddenly  lofe  their  Action,  even  tho* 
the  Brain  itfelf  remains  entire,  and  without  Injury. 
But  when  the  Brain  only  is  rendered  ufelefs  by  a 
Comprefture  of  its  Ventricles,  while  the  Cerebel¬ 
lum  remains  uninjured  ;  in  that  Cafe  all  the  ani¬ 
mal  Faculties  of  Senfation  and  voluntary  Motion 
are  deftroyed,  and  yet  Lite  is  continued  for  a  con¬ 
siderable  time  after. 

3  For  this  Force  is  increafed  after  Deaths  when 
the  folid  Parts  of  the  Body  are  more  violently  con¬ 
tracted  by  the  Cold :  but  when  the  Cold  is  too  in- 
tenfe,  thefe  fpontaneous  Motions  are  very  fmall, 
being  almoft  totally  abolifhed.  In  the  moft  in- 
tenfe  Cold,  the  peCtoral  Mufcle  of  the  Arm  can 
icarce  move  that  Limb  the  Breadth  of  a  Line  to¬ 
wards 
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wards  the  Breaft,  though  it  performs  one  of  the 
ftrongeft  and  moft  ample  Motions,  while  it  was 
warm  and  well.  Gliffon  does  not  therefore  make 
a  reafonable  Propofition,  when  he  fays  that  the 
Mufcles  aCt  by  a  Force  feated  in  themfelves •,  but 
which  Force  is  more  rightly  taught  by  Bellini  to 
be  fuperadded  to  the  Mufcles  from  without  them¬ 
felves. 

4  In  a  ftrangled  Animal,  which  has  lately  ex¬ 
pired  by  hanging  with  a  Cord,  we  fometimes  ob- 
ferve  a  Mufcle  fuddenly  moves,  <and  continues  its 
Motion  for  fome  time.  The  fame  happens  if  the 
antagonift  Mufcle  is  cut  out  ;  and  the  fame  alfo  if 
a  warm  Liquor  is  injected  into  the  Artery  of  the 
Mufcle,  for  by  both  of  thofe  Methods  it  will  be 
contracted.  Now  the  Caufe  of  thefe  Motions, 
which  happen  after  the  Death  of  the  Animal,  is 
almoft  entirely  the  Cold,  by  which  the  external 
Parts  that  are  moft  expofed  are  ftrongly  contract¬ 
ed,  and  by  that  means  their  contained  Humours 
are  propelled  towards  the  internal  Parts,  which  are 
not  yet  deftitute  of  their  vital  Warmth  ;  from 
whence  they  are  again  repelled,  fo  as  to  produce 
fome  Motions  of  the  Mufcles  like  thofe  made  by 
the  Influence  of  the  Will. 

5  There  are  fome  Phyficians  who  teach  that  the 
Nerves  aCt  by  a  vibratory  or  tremulous  Motion, 
which  they  receive  from  their  Origin  and  commu¬ 
nicate  to  the  Mufcles,  which  are  by  that  means  put 
into  a  fimilar  tremulous  Motion  ;  and  that  from 
hence  arifes  the  Contraction  of  the  Mufcles.  But 
we  have  demonftrated  in  another  Place  (§.  284.), 
that  the  Nature  and  ACtion  of  the  Mufcles  is  very 
different  from  that  of  a  tremulous  Chord,  fince  the 
Nerves  are  neither  tenfe,  nor  extended  in  right 
Lines,  free  from  contiguous  Bodies,  as  is  neceffary 
for  the  Vibrations  of  mufical  Chords \  nor  is  it 
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pofliblc  thus  to  explain  their  ACtion,  on  Account  of 
their  many  Angles  and  Inflexions,  without  ad¬ 
mitting  fome  accefiory  Fluid  *,  notwithftanding  a 
like  Explication  was  attempted  by  Stenoy  namely, 
that  all  the  Fibres  of  a  Mufcle  do  with  their  Ten¬ 
dons  form  oblique  angled  Parallelograms :  and  that 
in  the  mufcular  Contraction  the  Fibres  are  drawn 
towards  their  Origin,  change  their  Angles  into 
more  obtufe  ones,  fo  as  to  acquire  a  (horter  and 
fquarer  Figure,  by  which  means  as  much  is  dimt- 
niihed  from  their  Length  as  is  added  to  their 
Breadth  and  Thicknefs.  Thus  did  this  Anatomift 
think  he  had  accounted  for  all  the  Appearances  of 
Motion  in  the  Mufcles,  by  which  they  are  evident^ 
3y  contracted  or  fhortenea.  But  he  did  not  confi- 
der  another  Theorem  in  Mathematics,  that  among 
Parallelograms,  a  Square  is  the  moft  capacious, 
and  that  the  more  equal  the  terminating  Lines  of  a 
Figure  are  to  each  other,  the  more  Space  do  they 
contain  or  circumfcribe  j  but  that  their  Capacity  is 
continually  lefs,  as  any  two  of  the  four  parallel 
Lines  are  longer  than  the  reft.  Had  that  Anato¬ 
mift  remembered  this  Theorem,  he  would  eafily 
have  feen  from  his  own  Hypothefis,  that  to  ren¬ 
der  a  Parallelogram  fhorter  required  a  new  Ac- 
ceffion  of  Matter  to  fill  up  the  increaled  Capacity 
of  the  Figure. 

6  This  is  evident  in  the  Tobacco-pipe  by  which 
a  Bladder  is  inflated  fo  as  to  raife  a  Weight  of  a 
hundred  Pounds.  A  certain  Phyfician  objecting 
againft  my  Opinion  in  this  refpeX,  occafioned  me 
to  make  the  Machine  mentioned  (§.  41 1);  but  in 
the  Experiment  with  this  Machine  he  plainly  faw 
that  the  Lid  was  rajfed  with  a  great  Force  with¬ 
out  breaking  the  very  brittle  Tube  through  which 
the  Water  defcended. 


If 
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1  If  we  ufe  any  Mufcle  too  long  in  walking, 
carrying  any  thing,  or  any  other  kind  of  Labour, 
that  Mufcle  becomes  extremely  painful  and  weak, 
infomuch  that  we  rather  wilh  for  Death,  than  to 
continue  the  Mufcle  longer  in  the  fame  Action. 
The  Cramp  and  Tetanos  of  the  ancient  Phyficians, 
is  a  Diforder  in  which  the  Mufcle  continues  too 
long  in  a  State  of  Contraction  contrary  to  the  In¬ 
clination  of  the  Mind  *,  but  if  the  Mufcle  continues 
too  long  a  time  in  that  manner  contracted,  a  Mor¬ 
tification  of  it  foon  follows;  or  even  if  it  is  relaxed 
before,  yet  a  Pain  and  flight  Inflammation  will 
continue  in  the  Mufcle  for  fome  Hours  after.  The 
Reafon  of  which  Confequences  is,  that  the  mufcu- 
lar  Fibres  being  very  turgid  with  the  nervous  Juice, 
repel  and  exclude  all  that  Blood  which  was  ufually 
brought  into  the  larger  and  fmaller  Arteries  of  the 
Mufcle  ;  fo  that  the  whole  Vis  Vitas  aCls  with  its 
Force  entirely  upon  that  Part  of  the  Artery  which 
is  comprefied  ;  whence  arifes  a  violent  Attrition  of 
the  Humours  in  that  Part  of  the  Artery,  thofe  Parts 
only  are  tranfmitted  which  are  more  fluid,  while 
the  reft  are  compaCled  into  impervious  Maflfes,  fo 
as  to  generate  a  true  Inflammation,  and  the  fmall- 
eft  Veflels  themfelves  having  their  Elafticity  and* 
Continuity  overcome,  are  broke  or  divided  by  the 
Force  of  the  impacted  Humours.  But  if  again  the 
Force  by  which  a  Mufcle  is  drawn  into  Contraction 
has  been  too  long  continued,  and  the  Perfon  en¬ 
deavours  to  relax  the  fame,  the  Motion  of  the 
Blood  through  the  Veflels  of  the  Mufcle  will  be 
little  or  nothing  eafier  than  before  *,  fo  that  its 
Courfe  through  the  Veflels  will  be  intercepted, 
and  then  fuch  a  Mufcle  will  mortify.  By  Acci¬ 
dent  a  Man  fell  into  the  Water,  who  being  igno¬ 
rant  of  the  Art  of  Swimming  was  faved  by  putting 
out  a  long  Pole  for  him  to  take  hold  of,  which  he 
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fo  violently  grafped  with  Eagernefs  to  fave  his 
Life,  that  when  he  endeavoured  to  let  it  go  out  of 
his  Hand,  he  was  not  able  ;  for  the  extenfor  Muf¬ 
cles  were  not  capable  of  overcoming  the  Power  of 
thofe  Mufcles  which  had  been  too  long  contracted. 
Hence  it  is  that  provident  Nature  has  made  it  ne- 
cefifary  for  the  Mufcles  to  be  alternately  relaxed 
as  well  as  contracted  >  the  Heart  itfelf  with  the 
Sinus’s  and  Auricles,  the  Arteries  and  Mufcles 
of  Refpiration  are  thus  alternately  relaxed  after 
they  have  been  contracted  *,  and  the  periftaltic 
Motion  continues  in  a  Succeffipn,  being  transfer¬ 
red  from  one  Point  to  the  other,  fo  that  the 
Motion  ceafes  in  one  Part  while  it  is  renewed  in 
the  fucceeding  (§.  93.) 

8  When  the  Fibres  of  any  Mufcle  are  contracted, 
then  the  Arteries  and  Veins  (§.  406.)  which  pafs 
betwixt  the  turgid  Fibres,  are  compreffed  and  ob- 
ftruCted,  the  Blood  which  they  have  already  re¬ 
ceived  is  expelled  from  the  fmaller  Veins  into  the 
returning  Trunk,  while  the  Entrance  of  the  Blood 
is  refuted  in  the  Artery  above  the  Mufcle.  When 
the  Mufcle  relaxes  itfelf  after  Contraction,  then  the 
Blood  which  was  excluded  and  accumulated  at  the 
Entrance  of  the  Mufcle,  is  fwiftly  propelled  with 
a  confiderable  Force  from  the  Heart  and  Arteries, 
fo  as  to  pafs  into  the  Veins  of  the  fame  Mufcle, 
with  a  Velocity  increafed  in  proportion  as  the  Re¬ 
finances  of  the  empty  V  e  fie  Is  was  diminifhed. 
Thus  we  fee  in  the  Heart  that  after  its  Contracti¬ 
on  the  Palenefs  is  fuddenly  fucceeded  with  a  Red- 
nefs  throughout  every  Point,  as-  if  the  Heart  deri¬ 
ved  the  yenal  Blood  into  itfelf  from  the  Lungs  and 
all  other  Parts  of  the  Body.  But  there  is  yet  ano¬ 
ther  Caufe  why  the  Blood  pafifes  more  fwiftly 
through  a  moving  Mufcle,  namely,  that,  as  we 
pave  frequently  obferved3  the  Vein  is  emptied  in 


the  contra&ed  Mufcle,  and  by  that  means  readily 
receives  the  Blood  with  a  rapid  Motion,  which  was 
before  accumulated  and  in  waiting  in  order  to  pafs 
through  the  Mufcle.  It  has  been  alfo  demonftrated 
by  the  Royal  Society ,  that  Water  and  Air  rufh  into 
an  exhaufted  Receiver  with  a  Velocity  twenty  times 
greater  than  that  of  the  fwifteft  Wind. 

9  The  Blood  which  is  accumulated  in  the  Artery 
before  it  enters  the  acting  Mufcle,  is  compreflfed  in¬ 
to  a  fmall  Compafs  by  the  Impulfe  of  the  fucceeding 
Blood,  fo  as  to  form  in  fome  meafure  a  kind  of 
Inflammation  ;  but  when  the  fame  Blood  is  let  free 
from  its  compreflfed  State  into  the  open  Vein  which 
gives  no  Refi  fiance,  the  Blood  will  by  that  means 
be  three  times  more  highly  attenuated,  and  its  Glo¬ 
bules  will  recede  in  Proportion  from  their  mutual 
Contadls. 

10  When  the  Lungs  are  comprefled  in  Expirati- 
on,  the  venal  Blood  is  carried  with  a  fwift  Motion 
from  all  the  pulmonary  Veins  into  the  left  Sinus: 
but  the  very  next  Moment  after  this  the  Blood  of 
the  pulmonary  Arteries  rufhes  into  the  empty 
Veins,  by  which  it  rarefies  and  is  refolved  or  at¬ 
tenuated  by  diminifhing  the  mutual  Contacts  of 
its  Particles.  But  all  this  holds  equally  true  with 
refpedt  to  the  Courfe  and  Attenuation  of  the  Blood 
through  the  moving  Mufcles. 

11  Celfus  wifely  obferves,  that  Men  of  Letters, 
who  negle£l  their  Bodies  to  improve  their  Minds, 
are  fubjefit  to  continual  Diforders.  For  in  People 
who  live  a  fedentary  and  folitary  Life,  the  Blood 
is  only  attenuated  by  the  Lungs :  but  in  thefe  even 
the  Lungs  themfelves  perform  their  Office  more 
fluggifhly,  fince  the  other  Mufcles  do  not  urge 
them  on  to  a6t,  by  accelerating  the  Return  of  the 
venal  Blood  ;  and  therefore  in  thefe  People,  this 
Jaft  apd  principal  Organ  in  which  the  Blood  is  at¬ 
tenuated 
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tenuated  is  very  much  impaired.  Hence  that 
Thicknefs  and  impervious  Nature  of  the  Blood,  by 
which  it  is  apt  to  ftagnate  in  the  fmaller  Veffels, 
and  from  whence  arifes  the  deteftable  Train  of  hy¬ 
pochondriacal  Diforders.  But  Strength  and  Acti¬ 
vity  of  th&  Mufcles  judicioufly  exercifed,  produces 
the  contrary  of  all  thefe  Diforders.  For  the  mo-  ’ 
ving  Mufcles  impel  more  Blood  in  a  given  time  to" 
the  Lungs,  by  accelerating  its  Courfe  through  the 
Veins  i  and  therefore  by  exercifing  the  Mufcles, 
the  Lungs  themfelves  are  excited  to  a  greater  Effi¬ 
cacy  in  attenuating  the  Blood.  Befides  this,  the 
Mufcles  themfelves  all'o  diffolve  and  perfect  the 
Blood,  and  in  a  manner  perform  the  fame  Aftion 
upon  it  with  the  Lungs  ;  fo  that  a  double  Advan¬ 
tage  arifes  from  Exercife,  namely,  an  Increafe  of 
the  Efficacy  of  the  Lungs  with  the  like  Atflion  of 
the  Mufcles  themfelves.  It  ought  therefore  to  be 
a  principal  Rule  with  thofe  who  fludy  Knowledge, 
the  Truth  of  which  I  have  experienced  many 
Years  ago,  to  wit,  never  to  fet  themfelves  down 
to  Dinner  or  Supper,  unlefs  they  have  firft  ufed 
fome  moderate  Exercife  for  the  Space  of  an  Hour, 
which  was  formerly  the  prudent  Advice  of  Leoni¬ 
das.  But  yet  I  would  advife  the  Exercife  of  Bo¬ 
dy  to  be  moderate,  and  not  too  violent  i  for  Hor- 
fes  exercifed  with  too  fudden  and  violent  Labour, 
foon  perifh. 

11  All  People  are  conflantly  nourifhed  with 
Milk  or  Chyle,  however  various  may  their  Diet 
be,  which  is  a  white,  uniform  Juice  prepared  by 
the  vital  powers  from  the  Aliments.  But  a  large 
and  principal  Part  of  Milk  i$  Cream,  which  be¬ 
ing  prefied  together  forms  a  fat  Oil  or  Butter  ; 
and  therefore  as  the  Blood  is  formed  out  of  Milk, 
a  confiderable  Portion  of  it  will  be  a  true  Oil.  But 
all  Oil  is  tenacious,  or  very  (difficultly  continues 
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the  Motion  which  it  firft  received,  and  therefore  it 
is  repelled  by  any  watery  Liqour  in  which  it 
fwims ;  fo  that  if  it  be  forced  together  with  Wa¬ 
ter  through  a  Syphon,  it  follows  flowly  after  the 
Water  in  an  interrupted  and  fluggilh  Coqrfe  with 
a  great  deal  of  Reluftance,  inclining  towards  the 
Sides  of  the  Tube.  In  the  fame  manner  therefore 
will  the  oily  Parts  of  the  Blood  hefitate,  unlefs  at¬ 
tenuated  and  urged  on  through  the  fmall  Veffels 
by  the  Motion  of  the  Mufcles  ;  and  from  hence  it 
will  be  depofited  out  of  the  lateral  Arteries,  into 
the  Cells,  where  it  will  be  perpetually  accumula¬ 
ted,  till  almoft  the  whole  Animal  is  buried  in  Oil 
or  Fat  5  for  while  the  Animal  is  at  Reft,  the  Oil 
is  perpetually  fecerned  from  the  Arteries,  without 
any  Part  of  it  being  returned  by  the  Preflure  of 
the  Mufcles  into  the  Veins.  But  when  the  oily 
Cells  are  turgid,  they  comprefs  the  adjacent  Vef¬ 
fels  by  degrees  in  proportion  as  they  are  more  di- 
ft ended  ;  and  therefore  there  is  lefs  Blood  in  a  Per- 
fon,  in  proportion  as  there  is  more  Oil  or  Fat.  I 
am  indeed  not  ignorant,  that  the  common  People, 
and  even  many  Phylicians,  are  perfuaded  fo  ftrong- 
ly  to  the  contrary,  that  you  can  never  induce  them 
to  believe,  that  a  Man  who  appears  large  or  cor¬ 
pulent  with  Fat,  contains  lefs  Blood  than  a  Perfon 
who  is  more  thin  and  lean :  but  we  are  certain 
that  every  Animal  grows  fooner  fat,  in  proportion 
as  it  has  loft  more  Blood,  provided  the  Animal 
continues  in  Health  ;  and  therefore  it  is  a  commbn 
Pra&ice  with  Farmers  to  bleed  their  Cattle,  in 
order  to  haften  their  fattening.  Women  who  lofe 
a  confiderable  Portion  of  the  Blood  monthly,  are 
in  the  general  obferved  to  be  fatter  than  Men  : 
and  Animals  are  not  only  fattened  in  a  fhort  time 
by  repeated  bleeding,  but  even  other  profufe  Eva¬ 
cuations  of  the  Humours  produce  the  fame  Effed:. 

Thofe 
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Thofe  who  have  been  fubjedt  to  the  repeated  Ufe 
of  Purges  for  a  long  time  in  obftina:e  Gonorrhaea’s, 
and  thofe  who  have  loft  a  great  Part  of  their  Juices 
by  a  mercurial  Salivation,  fo  as  to  melt  down  and 
expel  almoft  all  their  Fat,  do  from  an  emaciated 
State  very  eafily  recover  a  greater  Degree  of  Fat- 
nefs,  after  the  Perfon  has  recover’d  his  Health. 
Swine,  who  are  perpetually  confined  in  a  narrow 
Stye,  are  buried  in  Fat,  fo  as  to  be  at  length  fuf- 
focated.  Shiatit  Tujfis  anhela  jues  £s?  faucibus  an- 
git  obefiSi  A  Countryman  made  an  Experiment  to 
how  great  a  Degree  an  Animal  might  be  fattened  •, 
and  the  Animal  which  I  faw  weighed  feveral  hun¬ 
dred  Pounds,  being  almoft  entirely  nothing  but 
Lard  :  the  Vifcera  themfelves  were  compreffed  in¬ 
to  a  very  little  Compafs,  and  there  were  only  fome 
.  few  Threads  of  mufcular  Fibres  left  of  the  Mufcles, 
which  appeared  red  in  the  midft  of  thft  Lard,  The 
Perfon  who  has  his  Blood-vefiels  very  large  in  a 
lean  State,  will  have  them  three  times  fmaller  and 
fcarce  vifible  upon  growing  fat  •,  nor  are  the  Vef- 
lels  therefore  more  numerous  in  a  fat  than  in  a  lean 
Perfon.  On  the  other  hand,  the  Motion  of  the 
Mufcles  diffofves  the  Fat,  renders  a  Perfon  lean, 
and  increufcs  the  Mafs  of  Blood  into  which  the 
Oil  is  returned  through  the  Veins.  The  commen¬ 
dable  Medium  therefore  fee  ms  to  be  for  us  to  ufe 
fo  much  Exercife,  as  to  be  never  fluffed  up  with 
Fat  *,  and  yet  not  to  labour  to  fuch  a  Degree,  as 
to  render  the  Bones  and  Mufcles  confpicuous 
through  -the.  Skin v ‘that  is,;,  to  become  too  lean. 

15  All  that  has  been  laid  concerning  the  Motion 
of  the  Blood  from  an  external  Caufe,  namely,  the 
Motion  of  -the'  Mufcles  with  regard  to  Fatnefs,  the 
fame  isr-  allb  true  when. the  Blood’s  Motion  is  in- 
ereafed  by  a  Fever.  For  by  both  thefe  Ways  the 
Oil  or  Fat  is  attenuated,;  mixed  with  aqueous  Hu- 
e  IT  mours: 


mours.5  and  after  becoming  rank  or  acrid,  it  is  at 
length  evacuated  in  Sweats  or  Urine  which  have  a 
ftrong  Smell,  while  at  the  lame  time  the  Salts  are 
more  exalted  or  fharpened,  and  the  whole  Body 
emaciated  and  confumed.  If  you  have  a  Horfe 
who  has  been  out  to  Grafs  all  the  Winter,  and 
defire  to  bring  him  to  Strength  and  Labour,  exer- 
cile  him  prudently  by  degrees,  every  Day  more 
and  more  in  the  returning  Spring  *,  and  thus  he 
will  acquire  a  State  of  Health,  and  be  capable  of 
ufmg  his  Blood  and  Mufcles  in  the  fwifteft  Courfes 
without  Damage  ;  and  thus  you  may  exercife  him 
till  he  appears  to  be  nothing  b,ut  Skin  and  Bones, 
notwithftanding  he  continues  in  a  healthy  State  ; 
whereas  if  fuch  a  Horfe  was  at  fir  ft  to  be  fud- 
denly  ufed  with  hard  riding,  it  would  foon  kill 
him.  A  certain  Hare  being  made  wife  or  cauti¬ 
ous  by  dangerous  Experience,  after  having  exer¬ 
cife  d  the  Hounds  and  Huntfman  for  many  Hours 
in,  the  fcorching  Sun,  at  length  takes  Refuge  in 
the  Farmer’s  Stable,  being  no  longer  able  to  con¬ 
tinue  the  Flight  ;  but  unfortunately  the  Yeftfel 
happens  to  be  wrecked  in  the  Harbour,  for  the 
Countryman  in  ftirring  up  the  Straw  feizes  the 
Refugee,  and  finds  the  whole  Skin  quite  black 
from  the  Turgefcence  of  its  Blood-veffels,  info- 
much  that  the  Animal  muft  have  perifhed  in  a 
little  time,  merely  from  the  Swiftnefs  and  Con¬ 
tinuance  of  its  Courfe,  which  obliged  it  to  reft. 

14  The  Flefh  of  the  plowing  Ox  that  has  been 
ufed  to  hard  Labour,  is  fo  tough,  and  in  a  manner 
cartilaginous,  that  no  Perfons  can  well  divide  it 
betwixt  their  Teeth.  Even  the  Cock,  who  was  a 
few  Years  ago  fo  tender  a  Fowl,  becomes  at  length 
feeble,  and  the  Mufcles  and  Tendons  of  his  Legs 
become  bony,  and  thofe  of  every  other  Part  pro- 
portionably  tough.  The  mufcular  Fibres  of  the 
•  •  Stag, 
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Stag,  which  has  been  fatigued  by  Chafing,  are 
juicelefs,  and  almoft  like  thofe  of  Wood,  while 
Part  of  the  Heart  itfelf  is  converted  into  a  real 
Bone,  not  without  confiderable  Detriment  to  the 
Animal  ;  which  Bone  is  what  the  Arabian  Phyfi- 
cians  recommended  to  prolong  Life.  In  a  very  old 
Man,  who  has  been  perpetually  addidted  to  La¬ 
bour*  the  Mufcles  of  the  Back,  namely,  the  Semi- 
fpinalis,  Longiffimus  and  Sacrolumbalis  fcarcely  re¬ 
tain  the  Nature  of  a  Mufcle,  but  become  indura¬ 
ted  like  the  Tendons  of  the  Bones ;  while  the 
Bones  themfelves  become  hardened  and  more  com¬ 
pact  than  they  naturally  ought  to  be,  as  is  evident 
from  the  difappearing  of  the  Sutures,  fo  frequently 
obferved  in  the  Skulls  of  old  People.  At  the 
fame  time  alfo  the  Tendon  in  the  Septum  of  the 
Heart  itfelf  begins  to  turn  into  Bone,  and  fo  does 
likewife  the  Beginning  of  the  Aorta  and  pulmona¬ 
ry  Artery  by  degrees  acquire  a  cartilaginous  Na¬ 
ture.  Willis  alfo  obferves,  that  the  jugular  Veins 
and  their  larger  Sinus’s  become  indurated  in  this 
Manner  ;  and  if  Age  continues,  the  carotid  Arte¬ 
ries  themfelves,  and  then  the  falciform  Sinus  of 
the  Dura  Mater  oflify.  From  hence  therefore  it 
appears,  that  barely  by  mufcular  Motion  continual¬ 
ly  and  immoderately  ufed,  all  the  fmalleft  Veflels 
are  firft  rendered  impervious,  and  afterwards  quite 
obliterated  or  turned  into  compadt  Fibres.  But 
that  Caufe  of  Immobility  Which  ariles  from  too 
much  Reft  or  want  of  E-xercife  is  of  a  very  dif¬ 
ferent  and  oppofite  Nature,  notwithftanding  they 
both  produce  the  fame  Effedh  We  have  frequent¬ 
ly  obferved  Men  who  having  broke  their  Arm 
have  been  commanded  to  perpetual  Reft  by  their 
unlkilful  Surgeon.,  the  Limb  in  the  mean  time 
being  kept  immoveable  and  in  the  fame  Pofture 
for  the  Space  of  fix  Weeks,  when  he  brifkly  re¬ 
moves 
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moves  the  Dreffings  with  high  Expectations  of  his 
Reward,  but  unluckily  he  finds  the  whole  Arm 
immoveable.  The  conftituent  Particles  or  Ele¬ 
ments  of  our  nervous  Fibres  feem  to  be  of  that 
Nature,  that  if  the  Fibres  continue  too  long  with¬ 
out  being  expanded  by  the  Impulfe  which  the  Spi¬ 
rits  make  in  their  Contraction,  the  Elements  by 
that  means  acquire  too  great  a  Cohefion,  whereby 
they  become  difobedient  to  that  Force  by  which 
they  were  before  contracted,  whence  their  Motion 
is  at  length  utterly  deftroyed.  But  by  an  alternate 
Exercife  and  Reft,  the  Strength  of  the  folid  Ele¬ 
ments,  as  well  as  their  due  Mobility  or  contra¬ 
ctive  Nature,  is  prefer ved  at  the  fame  time,  fo  as 
to  render  the  Mufcles  as  aCtive  as  poflible. 

15  The  Heart,  Auricles,  and  venous  Sinus’s, 
the  Sinus  of  the  Vena  Portae,  all  the  Arteries,  the 
Stomach,  Inteftines,  Pelvis  of  the  Kidney,  Ure¬ 
ters,  urinary  Bladder,  Uterus,  &c.  are  all  hollow 
Mufcles,  and  receive  their  Nerves  from  the  Cere¬ 
bellum,  and  are  not  fubfervient  to  the  Influence  of 
the  Will. 


T*he  FunElion  of  the  Skin . 

§.  416.  A  LL  1  the  Mufcles  2  of  the  Body 

are  covered  under  the  Skirt 
with  a  thin  cellular  Membrane,  furnifhed  with 
Arteries  3,  Veins,  Nerves,  lymphatic  Vefiels, 
and  oily  Cells  4,  as  alfo  with  fome  mufcular 
Fibres  diftributed  here  and  there  through  its 
Subftance,  to  render  its  Fabric  the  more  ca¬ 
pable  of  receiving  and  expelling  the  oily  Parts 
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of  the  Blood.  This  Membrane  is  extremely 
dilatable  5,  infomuch  that  it  may  be  enlarged 
almoft  to  any  Bulk;  its  chief  Office  being  to 
colled  the  Fat,  which  is  yet  only  a  thin  Oil 6 
itagnating  in  the  round  7  Cells  of  this  Mem¬ 
brane.  This  oily  Fat  being  feparated  by  a  flow 
Motion  of  the  Blood  paffing  from  the  fmall 
Arteries  opening  into  the  contiguous  Cells, 
ferves  to  defend,  lubricate,  and  anoint  the 
Mufcles,  which  are  not  only  each  of  them 
furnilhcd  with  a  Membrane  of  this  Subflance, 
by  which  they  are  diftinguifhed  from  each 
other ;  but  alfo  the  fame  cellular  Subflance, 
intermixing  itfelf  betwixt  the  Fibres  8  of  the 
Mufcles,  feparates  each  of  them  from  the 
other  :  but  its  contained  Oil  not  only  ferves  to 
facilitate  the  Motion  of  the  Mufcles  and  their 
Fibres,  but  alfo  by  returning  into  the  Blood, 
it  ferves  to  temperate  the  Acrimony  9  of  all  the 
Juices,  and  prevents  the  bad  Confequences 
which  might  arife  from  a  too  violent  Motion 
of  the  Blood,  as  well  as  of  the  Mufcles  them- 
felves ;  and  when  this  Oil  has  been  diflolved 
by  Heat  and  Motion,  it  may  by  Preflure  en¬ 
ter  into  the  fmall  adipofe  Veins,  and  by  them 
pafs  to  thofe  Parts  where  it  is  wanted,  fo  as  to 
mix  with  the  venal10  Blood  in  a  more  fubti- 
lized  State ;  it  may  be  queftioned  whether  it 
does  not  exhale  after  having  performed  its  Of¬ 
fice  ?  But  we  are  certain  that  the  Skin  and  Cu¬ 
ticle  are  moiftened  with  an  oily  and  undiious 
Subflance  like  Fat. 


The 
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1  The  Creator  has  determined  the  particular 
Bounds  of  the  human  Body,  which  it  can  exceed 
either  not  at  all,  or  but  a  very  little.  Internally  the 
Magnitude  of  the  Body  is  limited  by  the  Bones  ; 
while  externally  its  Bulk  is  determined  in  a  great 
meafure  by  the  Fat,  which  varying  in  its  Quantity 
required  to  be  retrained  within  Bounds  by  the  Skin, 
being  one  principal  Office  of  that  common  Integu¬ 
ment,  which  is  of  all  others  in  the  human  Body 
the  moft  tough  and  compad.  But  it  was  neceffary 
for  the  Skin  to  be  fo  formed  as  to  difcharge  the 
Matter  of  Sweat,  with  the  oily  or  febaceous  Mat¬ 
ter,  and  to  be  freely  perfpirable,  as  well  as  to  form 
the  Organ  of  Touch.  To  perform  ail  thefe  Offi¬ 
ces,  it.  was  necelfary  for  the  Skin  to  be  furniffied 
with  Nerves  and  VefTels  of  divers  Kinds.  Thefe 
VefTels  are  covered  externally  with  a  Cuticle  in  fuch 
a  manner,  that  there  is  not  one  Papilla  of  a  Nerve, 
nor  any  Tingle  Vafcule  expofed  nakedly  to  the  Air. 
But  the  Skin  not  only  difcharges  Vapours  exter¬ 
nally,  but  it  alfo  infpires  moift  Vapours  which  it 
attrads  from  the  Air.  I  am  perfuaded,  that  as 
there  are  daily  five  Pounds  of  Moifture  difcharged 
from  the  Body  in  a  Day  by  infenfible  Perfpiration, 
fo  on  the  orher  hand  there  is  a  large  Quantity  of 
moift  Vapours  abforbed,  which  are  taken  in  by  in¬ 
fenfible  Infpiration,  not  in  a  much  lefs  Proportion 
than  that  of  the  expirable  Vapours.  A  very  wife 
Phyfician,  who  attended  the  Health  of  the  Prince 
JDe  Montecuculi  at  Vienna ,  related  to  me  an  extra¬ 
ordinary  Cafe  of  a  dropfical  Woman,  who  though 
fhe  took  little  or  no  Drink  had  neverthelefs  a  daily 
Increafe  of  the  Water,  and  difcharged  large  Quan¬ 
tities  by  Urine.  As  the  Reafon  of  this  Appearance 
was  obfcure,  the  Emperor  ordered  Watches  to  be 
fee  by  the  Woman,  that  there  might  be  no  Fraud  in 
the  Cafe  by  giving  the  Woman  any  Drink  private- 

T  \V. 
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]y  i  but  it  appeared  that  there  was  no  Deceit  in  the 
Cafe.  If  we  admit  abforbing  Veins,  there  will  nor 
appear  any  thing  furprifing  in  this  Event :  for 
we  may  eafily  conceive  more  Moifture  to  have 
been  abforbed  from  the  Air  by  the  Veins  than  was 
difcharged  by  the  Arteries.  And  hence  we  have 
a  Reafon  why  we  become  thirfty  in  dry  Wea¬ 
ther,  and  require  little  Drink  when  the  Air  is 
moift  *,  namely,  for  that  though  we  equally  per- 
fpire,  yet  in  a  dry  Air  lefs  Moifture  is  abforbed, 
whereas  in  a  moift  Air  there  is  a  much  larger 
Quantity  of  Humidity  taken  in.  Therefore  San - 
florins  does  not  appear  to  have  determined  the 
whole  Meafure  of  the  perfpired  Moifture,  fince  he 
deduced  his  five  Pounds  only  from  the  Weight  of 
the  Aliments  which  were  taken  into  the  Body  ; 
whereas  the  Proportion  of  the  perfpirable  Matter 
may  be  much  larger  upon  the  Account  of  what  is 
abforbed  *  infomuch  that  if  he  had  added  the 
Quantity  of  Moifture  abforbed  to  that  which  is 
expired  from  the  Aliments,  he  might  doubtlefs 
have  brought  the  Proportion  of  perfpirable  Matter 
to  be  to  the  Meat  and  Drink  as  ten  to  eight.  Nor 
is  it  difficult  to  account  for  the  extraordinary  In- 
creafe  of  the  Water  in  the  dropfical  Woman  of 
Vienna ,  if  you  confider  that  the  bibulous  Veins 
never  ceafe  from  their  Office,  whereas  the  Arteries 
may  be  fo  weakened  by  a  Deficiency  in  the  Vis 
Vitas,  as  not  to  be  capable  of  perfpiring  as  much  as 
the  Veins  abforb  ;  and  thus  a  Body  may  become 
dropfical  even  under  the  drieft  Courfe  of  Food. 

a  The  Mufcles  are  not  covered  with  any  com¬ 
mon  Integument  befides  that  of  the  Panniculus 
Adipofus,  that  is,  not  with  a  common  mufcular 
Membrane  inverting  all  the  Mufcles  under  the 
Skin  ;  but  the  cellular  Membrane  not  only  covers 
the  Mufcles  externally  under  the  Skin,  but  is  alfo 

infinuated 


§  4 1  FunSlion  of  the  Skin.  275 

infinuated  betwixt  every  particular  Mufcle,  and 
even  betwixt  every  one  of  the  Fafciculi  of  their  Fi¬ 
bres,  as  well  as  between  every  individual  Fibre  it- 
felf  down  to  the  fmalleft. 

3  Ruyfch  demonftrates  that  Part  of  the  Skin  and 
Fat  which  lies  next  to  the  Mufcles  to  be  one  con¬ 
tinued  Net- work  of  Arteries  and  Veins,  bcfides 
which  nothing  elfe  can  be  obferved  in  emaciated 
Bodies.  If  you  inje£t  Water  into  the  Veflels  of 
the  Skin,  fo  as  perfectly  to  wafh  out  the  Blood, 
and  then  injedl  thofe  Veflels  with  Wax,  you  will 
be  furprized  to  find  what  a  Number  of  Veflels  are 
fupplied  to  the  Skin  from  the  cellular  Membrane, 
which  is  expanded  beneath  ;  that  is,  by  filling  all 
the  cutaneous  Arteries  and  Veins,  as  well  as  thofe 
of  the  cellular  Membrane  itfelf. 

4  The  fmalleft  fanguiferous  Arteries  and  Veins 
communicate  with  the  oily  Cells,  which  again 
open  laterally  into  the  adjacent  Cells,  into  which 
the  oily  Part  of  the  Blood  is  depofited,  as  it  pafies 
through  all  the  fmall  Arteries,  and  cannot  find  a 
ready  Entrance  into  the  Veins  ;  but  creeping  along 
the  Sides  of  the  Arteries,  it  flips  into  the  lateral 
Dufts  or  Mouths  of  the  Cells,  where  it  is  conti¬ 
nually  accumulated  to  a  confiderable  Quantity. 
For  even  fuppofing  but  one  Particle  of  Oil,  equal 
to  the  hundredth  Part  of  a  Grain,  to  be  daily  de¬ 
pofited  in  the  cellular  Membrane,  it  may  by  that 
means  be  expanded  in  a  few  Days  to  an  immenfe 
Bulk  ;  but  if  a  Humour  thinner  than  Oil  pafles 
into  thefe  Cells,  it  may  be  eafily  prefled  out  again 
into  the  Arteries,  and  be  from  thence  conveyed  in¬ 
to  the  Veins.  In  lean  Animals  there  is  little  or  no 
Oil  found  in  thefe  Cells.  If  a  Hog  is  killed  early 
in  the  Spring  without  having  been  fed,  he  will  be 
found  fo  lean  and  poor,  that  the  red  Mufcles  will 
lie  clofe  to  the  Skin  :  but  if  you  confine  the  Ani- 
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mal,  and  kill  him  in  the  Autumn  following  after 
fattening,  you  will  then  find  an  Interval  of  Fat 
fometimes  to  the  Thicknefs  of  a  Hand's  Breadth, 
interpofed  betwixt  the  Skin  "and  the  Mufcles,  in 
which  neither  Arteries  nor  Veins  can  be  perceived^ 
being  a  mere  Oil  colle&ed  in  the  Cells.  From 
thefe  Cells  it  is  that  the  adipofe  Membrane  has  ac¬ 
quired  the  Name  of  Cellular. 

5  Hence  it  is,  thai  by  Inflation  into  this  Mem¬ 
brane  the  Bulk  of  the  Animal  may  be  increafed  to 
almoft  three  times  its  ufual  Dimenfions :  but  then 
the  Flatus  is  to  be  impelled  either  in  the  Forehead, 
or  in  the  Scrotum,  where  there  is  but  little  Fat. 
Several  Phyficians  have  made  Experiments  by  in¬ 
flating  all  Parts  of  this  Membrane  in  Animals, 
excepting  only  in  the  Palms  of  the  Hands  and 
Soles  of  the  Feet,  where  the  Cells  of  the  Mem¬ 
brane  are  too  tough  or  tendinous  to  give  way  to 
the  Flatus.  I  have  fometimes  obferved  the  Eye¬ 
lids  diftended  in  the  Small- Pox  by  the  Inflation  of 
this  Membrane  to  the  Thicknefs  of  two  Fingers 
Breadth,  the  Tumor  appearing  pellucid.  I  faw  a 
calculous  Patient  fo  fat,  that  the  adipofe  Mem¬ 
brane  was  fix  Inches  thick  at  the  Navel,  and  the 
Kidneys  themfelves  were  comprefied  by  the  Fat, 
which  was  one  principal  Caufe  of  the  Stone  in 
them. 

6  The  Galenifts  diftinguilh  betwixt  Sevum  and 
Adeps,  the  latter  of  which  only  they  admit  in  the 
human  Body  ;  but  it  is  certain,  that  only  the 
Horfe  and  human  Species  have  that  kind  of  Fat 
which  is  a  fluid  Oil,  and  which  after  Death  be¬ 
comes  a  little  more  confiftent. 

7  That  the  Cells  have  a  round  Figure,  we  learn 
from  the  Diftention  of  them  by  any  tenacious  Mat¬ 
ter,  as  in  the  Fat  of  Swine,  which  have  the  Dif- 
eafe  properly  termed  the  Meafles  -9  that  is,  when 

a  more 
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a  more  thick  gelatinous  Liquor  is  depofited  and 
infpiffated  in  the  Cells,  inftead  of  the  more  fluid 
Oil :  Befides  this,  if  a  Portion  of  this  Membrane 
be  inflated  and  dried  in  fuch  a  manner,  that  the 
Cells  may  be  able  to  fupport  themfelves  from  col- 
lapfing,  upon  viewing  them  with  a  Microfcope, 
you  will  perceive  round  Cells,  like  the  Honey- 
bladders  in  Bees. 

8  Even  there  is  not  one  Angle  moving  Fibre  de¬ 
ft  itute  of  its  oily  Covering.  The  Heart  itfelf  is 
often  buried  in  Fat,  and  the  Beginning  of  the  prin¬ 
cipal  Arteries  are  alfo  inverted  with  the  adipofe 
Membrane.  But  where  the  Mufcles  are  fmaller, 
this  Membrane  is  thinner :  fo  that  in  the  Fore-  ' 
head.  Occiput,  Scrotum,  Face,  Hands  and  Feet, 
there  is  very  little  Fat,  in  proportion  to  the  thin 
mufcular  Expanfions  which  are  there  feated  ;  but 
in  the  Arm,  Thigh,  Abdomen,  fcfr.  the  Mufcles 
are  ftrong,  and  inverted  with  a  large  Quantity  of 
Fat  or  Oil,  ferving  to  lubricate  the  Fibres,  and 
prevent  them  from  drying. 

9  Fifty  Pounds  of  Fat  have  been  obferved  to  be 
wafted  in  a  fhort  Space  of  time  by  a  Fever. 

10  There  are  an  infinite  Number  of  Experi¬ 
ments,  which  demon ftrate  this  Communication  be¬ 
twixt  the  Cells  and  the  Veins.  If  a  fat  Horfe  be 
immediately  taken  out  of  the  Stable  after  a  long 
time  of  Idlenefs,  and  gradually  addi&ed  to  more 
Labour  every  Day,  he  may  within  the  Space  of 
three  Weeks  be  reduced  to  fuch  a  State  of  Lean- 
nefs,  that  the  Skin  will  adhere  to  the  Bones ;  and 
again,  if  the  fame  FJorfe  ftands  idle  all  the  Win¬ 
ter,  he  will  recover  his  former  Fatnefs.  But  when 
the  Vis  Vitae  is  fo  weak,  as  to  be  fcarce  able  to  pro¬ 
pel  the  Humours  forward  through  the  Veflfels, 
then  the  Blood  abounds  more  with  Water  than  Oil ; 
which  Water  efcapes  into  the  empty  Cells  of  the 
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emaciated  Animal,  fo  as  to  diftend  the  Cells  which 
invert  the  Mufcles,  and  produce  a  Leucophlegma- 
tia,  and  as  much  of  this  Water  is  accumulated  in 
the  cellular  Membrane  under  the  Skin,  as  we  fome- 
times  obferve  of  Fat ;  for  in  the  Anafarca,  the 
Mufcles  themfelves  never  receive  the  Water,  but 
the  cellular  Membrane  only,  which  is  fpread  be¬ 
twixt  the  Mufcles  and  the  Skin.  But  the  Cells  of 
this  Membrane,  where-ever  feated,  have  all  of 
them  a  Communication  with  each  other  through¬ 
out  the  whole  Body.  Take  the  following  Experi¬ 
ments,  from  whence  you  may  believe  the  Truth  of 
this  Communication.  In  the  Memoirs  of  the  A- 
cademy  of  Sciences,  flnno  1713,  there  is  an  In- 
ftance  of  a  Man,  who  by  a  Fail  broke  feveral  of 
his  Ribs,  which  wounded  the  incumbent  Parts  fo 
as  to  admit  the  Air  into  the  Cavity  of  the  Tho¬ 
rax  :  but  upon  the  next  Day  the  whole  Skin  of 
the  Body  appeared  inflated,  except  the  Palms  of 
the  Hands,  and  Soles  of  the  Feet.  In  the  Hirto- 
ry  of  an  uncommon  Difeafe  which  I  published, 
there  is  an  Inrtance  of  a  Rupture  in  the  Oefopha- 
gus  *,  but  the  Oefophagus  is  inverted  with  a  cellu¬ 
lar  Membrane,  which  communicates  with  the 
Pleura  and  Diaphragm  in  the  whole  Body.  Hence 
the  Air  which  was  fwallowed,  parted  out  of  the 
lacerated  Gula  into  the  cellular  Membrane,  which 
being  inflated,  produced  an  emphyfematous  Tu¬ 
mor  throughout  the  whole  Body.  There  was  a 
certain  Plaifterer  fo  dropfical,  that  he  feemed  to  be 
buried  as  it  were  in  a  Cafe  of  his  own  Skin,  fo  as 
to  be  almoft  concealed,  his  Legs  equalling  the 
Thighs  of  a  healthy  Man.  Being  very  cold  in  a 
fevere  Winter,  he  brought  his  Body  too  near  a 
great  Fire,  and  applied  his  fwelled  Legs  to  the 
burning  Coals  without  any  Senfe  of  their  being 
burned  \  and  thus  the  Skin  being  perforated,  the 

whole 
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whole  Quantity  of  Water,  which  was  accumula¬ 
ted  from  Head  to  Foot  throughout  the  whole  Bo¬ 
dy  in  the  cellular  Membrane,  was  evacuated  thro* 
the  Wound.  Thus  by  a  fortunate  ill  Accident, 
the  Patient  was  cured  of  his  Diforder,  fo  that  in 
three  Days  time  the  Skin  hung  like  a  loofe  Cloth 
about  his  Body.  Here  therefore  the  Communica¬ 
tion  evidently  appeared  betwixt  the  Cells  of  this 
Membrane  in  all  Parts  of  the  Body,  in  which  the 
Water  was  collected.  The  ancient  Egyptians  be¬ 
ing  acquainted  with  Events  of  this  Nature,  did 
not  perplex  dropfical  Patients  with  internal  Medi¬ 
cines  ;  but  they  pafled  a  Needle  and  Thread  thro* 
the  Skin,  leaving  the  Thread  in  the  Wound  to 
prevent  it  from  healing,  and  thus  the  Water  con¬ 
tinually  flowed  out  Day,  and  Night.  When 
Butchers  intend  to  free  the  Skin  from  the  Flefh  of 
Sheep  or  other  Animals  without  wounding  either, 
they  ufually  make  a  fmall  Incifion  in  the  Skin,  and 
blow  Wind  underneath  the  Skin  into  the  cellular 
Membrane ;  after  which  they  drive  the  Flatus  from 
the  Head  to  the  Foot  betwixt  the  Skin  and  Muf- 
cles,  which  are  by  this  means  more  neatly  freed 
from  each  other  ;  which  is  a  manifeft  Sign  how 
ample  and  ready  a  Paflage  there  is  through  the 
Cells  of  this  Membrane  communicating  with  each 
other. 

§.  417.  Immediately  upon  this  Stratum  of 
Fat  (§.  416.)  is  fpread  a  thick  Intertexture  of 
fubcutaneous  Nerves  1  rendered  very  thick  and 
tough  2  or  ftrong  by  the  hard  Integuments  of 
the  Nerves ;  befides  which,  there  are  alfo  nu¬ 
merous  Arteries  3,  Veins,  and  lymphatic  Ve£ 
fels,  interwove  together  with  the  Nerves 
throughout  the  whole  interior  Surface  of  the 
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Skin ;  from  which  Veffels  the  other  fmaller 
ones  arife,  which  are  feated  on  the  extreme 
Surface  of  the  Skin, 

1  Throughout  every  Part  of  the  Body  where  the 
cellular  Membrane  is  expanded,  either  in  a  more 
or  lefs  confpicuous  State,  as  it  is  more  or  lefs  di- 
ftended,  there  are  many  fmall  Nerves  diftributed, 
which  VieuJJens  confeffes  himfelf  to  have  been  ne¬ 
ver  able  to  delineate,  notwithftanding  he  formed 
Tables  of  an  unufual  Magnitude  to  exprefs  them 
with  Truth.  But  it  is  eviden  from  his  Tables 
that  no  fewer  Nerves  are  fent  to  the  Skin  than 
to  the  feveral  other  Parts  of  the  Body.  But  Eu- 
ftachius  expreflfed  them  with  Truth  above  two 
hundred  Years  ago,  as  is  evident  from  his  Tables 
which  have  been  lately  difcqvered.  The  fubcu- 
taneous  Nerves  are  therefore  collected  together, 
after  having  palled  through  the  cellular  Mem¬ 
brane,  and  uniting  with  each  other  in  great  Num¬ 
bers,  they  are  at  length  erected  upright  in  the 
Skin  *,  whofe  Toughnefs  or  Callofity  arifes  from 
the  Dura  Mater,  which  the  Nerves  throw  off  in 
order  to  form  the  Papillse. 

4  This  Intertexture  of  hard  Fibres  is  ufually  call¬ 
ed  the  Skin  itfelf,  which  being  very  tough  is  non 
eafily  penetrated  by  the  Knife  of  the  Anatomift, 
confiding  almoft  entirely  of  Nerves,  very  ftriddy 
interwove  and  compared  together  in  an  intricate 
Manner.  But  the  Leather  which  we  make  ufe  of 
is  little  more  than  the  Nerves  and  fmall  Veflels 
with  the  Integuments  of  the  Nerves  ;  for  as  to 
the  foft  and  real  Subftance  of  the  cutaneous  Nerves, 
that  is  deftroyed  by  the  Artifice  of  Tanning. 

5  The  fmall  Arteries  of  the  Skin  are  extremely 

numerous  ,  npr  do  they  extend  beyond  the  Skin : 
for  Ruy/cb  could  never  difcover  any  VeiTels  in  the 
reticular  Body,  1  .  '  §.  418.  But 


§  4i  8.  Fun&ion  of  the  Skin .  281 

§.  418.  But  the  fmall  Nerves  of  the  Skin 
which  arife  1  perpendicularly  outwards  from 
its  fibrous  Intertexture,  form  fmall  Pyramids, 
which  depofiting  their  external  Integument 
received  from  the  Dura  Mater,  by  that  or 
the  next  Integument  which  they  caft  off,  is 
formed  the  reticular  Body  of  Malpighi ,  which 
he  firft  difcovered  in  the  Feet,  Hands,  and 
Tongue ;  but  thefe  Papillae  are  more  accurate¬ 
ly  reprefented  by  Ruyfch ,  who  has  demonftra- 
ted  them  throughout  almoft  every  Part  of  the 
Body  ;  only  the  Papillae  are  different  in  various 
Parts,  and  the  reticular  Body  is  perforated 
with  as  many  Foramina  as  there  are  foft  ner¬ 
vous  Papillae  arifing  up,  which  are  tranfmit- 
ted,  fecured,  and  retained  in  order  by  the  re¬ 
ticular  Body,  But  thefe  Papillae  appear  the 
moft  numerous  and  confpicuous  in  thofe  Parts 
where  tthe  Senfe  of  Feeling  is  the  moft  acute, 
as  in  the  Tongue,  Nipples  of  the  Breads,  the 
Gians  Penis,  Vagina,  and  Labia  of  the  Pu¬ 
denda  in  Women,  the  Oefophagus,  Stomach 
and  fmall  Inteftines,  in  which  Parts  they  are 
deftitute  of  a  thick  Cuticle,  and  are  but  juft 
covered  with  an  exceeding  fine  Expanfion. 
continued  to  the  external  Cuticle;  they  alfo 
appear  very  confpicuous  in  the  Ends  of  the 
Fingers  and  Toes,  where  they  are  indeed  co¬ 
vered  with  a  Cuticle,  but  fomewhat  thinner 
than  in  the  other  Parts  of  the  Hand  ;  but  in 
all  other  Parts  of  the  Body  they  are  inverted 
with  a  thicker  Skin,  appear  fmaller,  lefs  nu¬ 
merous,  and  are  not  fo  fenfible*  Laftly,  the  re¬ 
ticular 
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ticular  Body  itfelf  appears  to  be  entirely  defti- 
tute  2  both  of  fanguiferous  and  ferous  Velfels; 
and  the  Papillae  themfelves  appear  lefs  and  not 
fo  fharp  pointed  after  the  Cuticle  has  been 
pulled  off. 

*  The  fmall  Nerves  which  are  hard  in  the  Skin 
through  which  they  are  didributed,  join  their  In¬ 
teguments  together,  and  becoming  foft,  naked, 
and  deditute  of  their  Integuments  which  they 
throw  off,  they  rife  up  perpendicularly  outwards 
in  all  Parts  of  the  Skin,  and  form  fliort  flender 
Tubercles,  which  are  the  pulpy  and  true  medullary 
Subftance  of  the  Nerves  themfelves  in  a  pyramidal 
Figure,  being  ufually  called  Papillae  from  their 
accumulated  Appearance  like  the  Nipples  of  the 
Breads,  or  like  the  Horns  of  Snails,  condituting 
the  immediate  or  true  Organ  of  Touch,  which 
Malpighi  allowed  only  to  be  feated  in  the  Tongue 
and  Ends  of  the  Fingers  and  Toes,  but  Ruyfch 
has  demondrated,  that  the  pyramidal  Papillae  for 
the  Senfe  of  Feeling  are  found  in  great  Numbers 
throughout  every  Part  of  the  Skin,  as  well  as  in 
the  Lips,  Breads,  &c.  and  that  in  the  Nofe  they 
perform  the  Senfe  of  Smelling,  that  of  Tade  in 
the  Tongue,  and  of  Feeling  or  Touch  in  the 
twenty  Ends  of  the  Fingers  and  Toes.  They 
are  fo  extremely  fenfible  as  to  contradl  themfelves 
upon  the  flighted  Touch  of  any  Body  externally. 
When  a  Blider  is  raifed  in  the  Skin  either  by  Fire 
or  Cantharides,  at  the  Bottom  of  the  Blider  a 
very  fenfible  Jelly  appears,  which  is  the  reticular 
Body  intermixed  with  the  nervous  Papillae.  But 
thofe  fmall  Nerves  which  are  changed  into  Papillae, 
throw  off  their  external  Coat  in  fuch  a  Manner, 
that  they  lie  at  a  fmall  Didance  from  the  Ends 
of  the  Papillae,  and  form  the  reticular  Body  fo 

called 
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called  from  its  many  Perforations  through  which 
the  Papillae  are  tranfmitted,  and  which  Foramina 
are  very  confpicuous  after  the  reticular  Body  has 
been  taken  off  from  the  Papillae.  It  is  therefore 
not  difficult  to  conceive,  that  there  are  as  many 
Cafes  or  Sheaths  in  the  reticular  Body,  as  there 
are  Extremities  of  the  Papillae,  in  the  fame  Man¬ 
ner  as  a  Glove  is  furnifhed  with  as  many  Par¬ 
titions  as  there  are  Fingers :  and  hence  it  is  that 
in  the  fmall  Fiffures  or  Lines  of  the  Skin,  the 
reticular  Body  which  receives  the  Papilla  is  very 
thin  in  comparifon  with  its  Thicknefs  in  all  other 
Parts.  This  Body  is  therefore  immediately  cover- 
ted  externally  with  the  Cuticle,  and  it  is  only  the 
external  Surface  of  this  which  appears  black  in  the 
Ethiopean ,  brown  in  the  American ,  and  white  in  the 
European :  for  the  Cuticle  itfelf  in  black  People 
appears  white,  as  we  plainly  fee  when  it  has  been 
railed  by  a  Blifter.  Internally  the  reticular  Body 
adheres  to  the  cutaneous  Nerves  ;  and  therefore 
the  Cuticle  is  the  firft  common  Integument  that 
inverts  the  whole  Body  ;  next  to  which  lies  the  Cor¬ 
pus  Reticulare  of  Malpighi ,  as  the  fecond  Integu¬ 
ment  which  we  have  here  deferibed  ;  the  third  com¬ 
mon  Integument  is  the  true  Skin  itfelf,  and  the 
fourth  is  the  adipofe  Membrane.  If  you  abrade 
this  reticular  Membrane,  the  fiiort  and  foft  Papil¬ 
lae  will  appear  naked  and  difpofed  in  the  Capfules 
of  the  reticular  Body,  to  which  the  ta&ile  Nerves 
and  numerous  Vertels  are  diftributed  ;  but  under 
the  Papillae  follows  a  tough  hard  Integument 
compofed  of  the  cutaneous  Nerves,  being  the  moft 
material  Part  of  the  Skin  itfelf,  immediately  after 
which  follows  the  cellular  Membrane  before  de¬ 
feribed  (§.  416.). 

3  The  reticular  Body  feems  to  have  Veffels^ 
though  none  can  be  demonrtrated  by  any  Art* 

became 
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becaufe  they  are  much  fmaller  either  than  the  ferous 
or  fanguiferous  Vefiels ;  but  that  there  are  VelTels 
feems  to  follow  from  that  kind  of  Leprofy  which  is 
called  Elephantiafis. 

§.419.  From  the  faid  nervous  Inter  texture 
arife  perpendicularly  fmall  fharp-pointed  tough 
Threads  in  feveral  Parts,  which  conjoining  to¬ 
gether  from  a  bulbous  Root  form  thofe  Bodies 
which  we  call  Hairs  1  ;  but  fome  of  thefe 
Hairs  arife  immediately  out  of  the  Fat  2  it- 
felf,  at  confiderable  Depth,  either  from  the 
Cells  or  fmall  Glands  which  are  interpofed  in 
that  Membrane,  and  being  propelled  outward 
become  gradually  drier  in  the  Air,  often  run¬ 
ning  for  a  confiderable  Length  thro*  confining 
Capfule  or  Sheaths  $  and  thefe  Bodies  or  Hairs 
ferve  to  defend  the  Skin,  faften  and  fecure  the 
Pores  3,  and  to  anfwer  particular  Purpofes  with 
regard  to  the  Skin  in  various  other  Parts,  as  in 
the  Cavities  of  the  Noftrils  or  external  Nofe, 
&c. 

1  Thefe  Bodies  or  Hairs  take  different  Denomi¬ 
nations  according  to  the  particular  Part  where  they 
are  feated.  In  the  Chin  they  are  called  the  Beard, 
in  the  Eyelids  Cilia,  over  the  Eyes  they  are  called 
Brows,  in  the  back  Part  of  the  Head  they  are  cal¬ 
led  Capilli,  in  the  Noftrils  Vibrifcae  ;  and  there  are 
ftill  others  at  the  Pubes  and  in  the  Armpits,  which 
with  thofe  appearing  all  over  the  Skin,  are  only 
diftinguifhed  by  the  common  Appellation  of  Hairs, 
which  yet  are  not  to  be  found  in  thofe  Parts  which 
Nature  has  deftined  to  a  perpetual  Attrition,  as 
betwixt  the  Fingers,  the  Palms  of  the  Hands,  &V. 
Even  in  the  young  Infant,  the  Female  as  well  as 
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the  Male  at  the  time  of  Birth,  the  whole  Skirt  ap¬ 
pears  befet  with  fine  Hairs  like  the  Down  of  a 
Peach,  which  viewed  with  a  magnifying  Glafs  ap¬ 
pears  like  foft  Wool.  The  People  of  barbarous 
Nations  which  inhabit  towards  the  North  are  co¬ 
vered  all  over  with  Hair,  and  this  was  the  Con¬ 
dition  of  Nebuchadnezzar ,  who  being  affiided 
with  Melancholy  by  divine  Power,  negleded  his 
own  Body.  But  the  Hairs  may  be  diftinguifhed 
into  two  or  three  Gaffes  ;  the  firft  of  which  may 
comprile  all  thofe  which  arife  with  bulbous  Roots 
from  the  adipofe  Membrane,  and  the  fecond  the 
fhorter  Hairs  which  do  not  perforate  the  Skin  but 
arife  immediately  from  it,  feeming  to  be  a  Produ¬ 
ction  of  the  Extremities  of  the  Nerves  themfelves, 
namely,  a  Continuation  from  the  cutaneous  Papil¬ 
lae  (§.  418.),  each  of  which  are  compofed  of  a  ve¬ 
ry  fenfible  Nerve  pafTmg  through  the  reticular  Bo¬ 
dy,  after  which  they  fend  off  a  Filament  which 
perforates  the  Cuticle,  and  from  thence  derives  a 
kind  of  Sheath  through  which  it  paffes  to  the  open 
Air,  where  lofing  its  foft  and  fenfible  Nature,  it 
becomes  quite  deftitute  of  Feeling  ;  and  that  the 
Filaments  which  are  continued  from  the  Papillae 
are  thus  conjoined  together  into  Hairs,  is  demon- 
flrated  by  the  Experiments  of  Ruyfch .  If  a  Porti¬ 
on  of  the  Skin  which  has  been  injeded,  is  macerated 
for  fome  time  in  Water,  it  will  be  no  difficult 
Matter  to  feparate  the  Cuticle,  in  which  the  Fo¬ 
ramina  will  appear  that  trafmitted  the  Hairs  \  but 
it  is  from  the  Cuticle  that  the  Vaginas  or  Sheaths 
are  derived  to  the  medullary  Part  of  each  Hair  ; 
and  therefore  when  a  Hair  is  pulled  out  it  tears 
off  Part  of  the  Cuticle,  and  appears  to  have  a 
round  bulbous  Root  which  was  feated  in  the  Skin 
itfelf.  The  Hairs  are  therefore  not  a  mere  Conti¬ 
nuation  of  the  Cuticle,  but  they  only  perforate  it. 
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and  derive  an  external  Covering  from  thence,  be¬ 
ing  themfelves  continued  from  the  medullary  Sub- 
llance  of  the  Nerve,  from  whence  arifes  that  Titil- 
lation  produced  by  a  gentle  Extenfton  of  the  Hairs, 
and  which  is  fo  confiderable  in  the  Noftrils  as  to 
produce  Sneezing  *,  and  even  if  but  one  fingle  Hair 
is  gradually  pulled  out  of  the  Skin,  either  in  the 
Beard,  Eyelids,  Noftrils,  ©V.  it  excites  the  moft 
intenfe  Pain  ;  but  if  they  are  pulled  out  inftantly, 
the  Pain  is  then  but  for  a  Moment,  ceafing  almoft 
as  foon  as  it  is  felt.  The  Hairs  are  fpeedily  re¬ 
newed  in  the  feveral  Parts  in  which  they  at  firft 
grew,  from  the  fame  Caufes  by  which  the  Nails 
are  produced.  2.  Another  Clafs  of  Hairs  are  thofe 
which  are  very  long,  and  continued  in  a  curling  or 
twifted  Courfe,  as  are  thofe  Hairs  which  are  moft: 
expofed  to  the  Air,  which  we  fee  in  People  who 
fuffer  their  Beard  and  Hair  of  the  Head  to  grow 
to  their  full  Length,  but  of  which  we  deprive 
ourfelves  by  (having  clofe  to  the  Skin.  3.  We 
may  again  diftinguifh  a  third  Clafs  of  Hairs  feated 
in  thofe  Parts  of  the  Body  which  are  in  the  grea- 
teft  Danger  of  violent  Attrition,  as  in  the  Scro¬ 
tum,  Pubes,  Arm-pits,  &c.  which  Hairs  infert 
their  Roots  obliquely  for  the  Length  of  two  or 
three  Lines  within  the  Fat  into  a  fort  of  fubcu- 
taneous  Glandules,  left  if  they  had  been  rooted 
not  fo  deep  but  in  the  Skin  itfelf,  they  might 
by  the  Contraction  and  Motion  of  the  Skin,  have 
been  fo  agitated  as  to  produce  Pain,  as  for  In- 
ftance,  in  the  Scrotum,  &c.  Thefe  Hairs  alfo 
excite  a  Titillation  and  Itching,  by  which  they 
advertife  the  Animal  of  InfeCts  harbouring  among 
them  j  and  they  alfo  exclude  Infedts  from  enter¬ 
ing  the  Nofe,  Ears,  Eyes,  in  which  Parts 
they  foon  grow  again  after  they  have  been  de- 
ftroyed.  When  the  Hairs  in  the  auditory  Pafiage 

havd 
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have  grown  fo  long  as  to  touch  the  ceraminous 
Matter  which  lines  that  Cavity,  it  excite  a  won¬ 
derful  kind  of  Titillation  or  Itching,  whereupon 
the  Perfon  immediately  endeavours  to  cleanfe  the 
Ear.  For  the  fame  Reafon  Swine  who  have  the 
Organ  of  Hearing  feated  very  deep,  love  to  rub 
their  Ears  againft  any  Obftacle  ;  and  if  it  was  not 
for  this  Senfation  of  Itching  excited  by  the  Hairs, 
the  auditory  Pafiage  might  grow  together  to  be 
flopped  up. 

a  At  certain  Intervals  in  the  Skin  are  feated  Oil- 
Dudts,  from  whence  the  Head  becomes  all  over 
greafy  if  it  has  been  covered  up  for  fome  Days  ; 
which  Oil  not  only  lubricates  the  Skin  but  alfo  the 
Hairs,  both  which  are  likewife  moiftened  by  the 
Humidity  of  the  perfpiring  VefTels.  But  how  ne~ 
ceflary  this  Liniment  is  to  preferve  the  Hairs,  we 
are  taught  by  the  Diforder  called  Trichiafis,  in 
which  the  Hairs  becoming  too  dry,  fplit  into  ma¬ 
ny  fmall  Threads.  The  Eaftern  People  are  very 
induftrious  in  anointing  the  Hair  of  their  Heads, 
which  was  a  Ceremony  formerly  obferved  in  the 
making  of  Priefbs  and  Kings.  Perhaps  this  Cu- 
Horn  might  have  been  derived  from  the  bad  Con- 
fequences  which  they  obferve  to  follow  from  too 
great  a  Drynefs  of  the  Hairs.  But  befides  this 
there  is  a  kind  of  Exhalation  in  the  Head  diffe¬ 
rent  from  that  of  all  other  Parts  \  for  we  there 
obferve  thofe  Tumors  which  are  called  Talpse, 
whenever  the  oily  Cells  have  their  excretory  Du6ls 
obflruded,  fo  as  to  be  themfelves  diftended  by 
the  perpetual  Accumulation  of  their  contained 
Humour  from  the  Arteries,  infomuch  that  they 
have  been  fometimes  obferved  large  enough  to 
hold  three  Ounces.  Some  improperly  call  this 
Diforder  a  fcald  Head,  whereas  it  is  a  true  kind 
of  Atheroma.  From  hence  we  may  underhand 

the 
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the  Reafon  why  cutting  and  (having  off  the  Hair 
of  the  Head  produces  a  Change  throughout  the 
whole  Body,  and  why  removing  the  Hair  in  this 
Manner  from  the  Head,  often  cures  or  at  lead 
eafes  intolerable  Pains  of  this  Part,  which  yield  to 
no  other  Remedies ;  as  is  confirmed  by  daily  Ex¬ 
perience  in  France ,  Italy ,  Spain ,  and  Britain ,  and 
as  we  are  allured  alfo  by  Sydenham . 

2  The  Skin  viewed  with  a  magnify  Lens  ap¬ 
pears  full  of  Furrows  in  the  Hand  and  Feet,  not 
only  difpofed  in  thofe  large  Ridges  which  we  per¬ 
ceive  with  the  naked  Eye,  but  alfo  in  lefier  ones 
which  traverfe  the  former.  Betwixt  the  Furrows 
there  is  an  intermediate  Space  filled  with  a  Ridge 
or  a  Bank.  But  the  fmalleft  Particles  which  the 
Eye  can  difiinguilh  by  the  Glafs  are  a  fort  of 
Scales,  by  the  Connexion  of  which  together,  the 
Cuticle  itfelf  feems  to  be  formed,  through  which 
open  an  infinite  Number  of  exhaling  Vefiels. 
The  Hairs  palling  through  the  Cuticle  are  a  fort 
of  Stakes  or  Pins,  to  confine  the  Pores  in  their 
proper  Order,  that  they  might  not  be  difplaced 
and  difturb  each  other  ;  and  this  may  be  one  of 
the  principal  Ufesof  the  Hairs,  which  alfo  ferve 
to  keep  the  Skin  warm,  defend  the  Cuticle  from 
Attrition,  to  ferve  as  a  Skreen  to  keep  off  Duft 
and  In  feds  from  the  Eyes,  Ears,  Nofe,  &c. 

§.  420.  But  from  the  innumerable  fmall 
Branches,  of  the  fubcutaneous  Arteries  which 
are  interwoven  together,  arife  very  fubtle  Vef- 
fels  opening  outwards,  and  which  in  a  State  of 
Health  continually  exhale  1  a  thin  volatile,  odo¬ 
rous,  faline  and  invifible  Vapour  from  under 
the  Cuticle  2  ;  but  when  thefe  minute  Duds  are 
relaxed,  or  the  Humours  too  forcibly  impel- 
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led,  the  invifible  Vapour  is  then  difcharged  in 
the  fenfible  Form  of  Sweat. 

1  This  Vapour  may  be  demonftrated  to  the  Eye 
by  Experiments.  If  the  Arm  of  a  healthy  Man 
that  has  been  walked  clean,  is  inferted  into  a  clean 
Glafs  with  a  long  Neck,  you  will  be  furprifed  to 
fee  the  Quantity  of  Liquor,  which  in  a  quarter  of 
an  Hour’s  time  will  be  condenled  on  the  Sides  of 
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the  Glafs,  which  will  trickle  down  the  Sides  to  the 
Bottom  in  the  Form  of  a  limpid  Water  having  a 
little  faline  Talte,  and  fomething  of  a  fcetid  Smell. 
The  Cuticle  is  therefore  furnifhed  with  exhaling 
Arteries,  paffing  through  its  Subftance  fo  as  to 
communicate  with  the  external  Air,  as  is  evident 
not  only  from  the  tranfuding  of  Water  through 
thefe  VefTels  like  Dew  when  inje&ed  *,  nor  is  this  re¬ 
pugnant  to  the  Affertion  of  Ruyfch ,  when  he  fays, 
that  neither  the  Corpus  Reticulare  nor  Cuticle  are 
furnifhed  with  any  VefTels ;  for  he  means,  that  they 
have  no  VefTels  capable  of  receiving  any  coloured 
Injedfion.  The  Moifture  which  this  way  exhales, 
is  the  perfpirable  Matter  of  Sanfiorius.  I  have  en¬ 
tertained  fome  Thoughts  that  the  perfpirable  Vef- 
fels  of  Sanftorius^  might  be  the  extreme  Openings 
of  the  fubcutaneous  Nerves,  fince  they  are  much 
lefs  than  the  VefTels  which  difcharge  the  Sweat. 
But  even  if  the  Diameter  of  a  fmaller  VefTel  be  di¬ 
lated,  it  may  tranfmit  a  grofTer  Humour  in  a  lar¬ 
ger  Quantity,  which  we  call  Sweat  *,  and  even 
fometimes  Humours  ftill  grofTer  than  that  of  Sweat, 
have  been  obferved  to  pafs  through  thefe  VefTels, 
Th  ere  was  a  Woman  at  Amfterdam ,  mentioned  by 
Ruyfch ,  whofe  Menfes  being  fupprelTed  at  the  ufuai 
PafTages,  were  difcharged  by  Sweating  through  the 
whole  Skin  of  the  Body.  But  the  Skin  has  yet  ano¬ 
ther  Office  by  its  Nerves  being  difpofed  in  the 
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Form  of  fenfible  Papilla;,  to  guard  and  give  notice 
by  the  Senfe  of  Touch  of  any  Danger  that  might 
be  threaten’d  to  the  Body,  while  the  other  Senfes 
are  not  affedted,  as  in  Sleep.  It  is  a  Piece  of  great 
Providence  in  the  Creator,  that  he  has  given  Pain 
to  Man  as  a  perpetual  and  infallible  Judge  whether 
any  Objedt  is  either  amicable  or  offenflve  to  the 
Body,  which  is  by  this  Senfe  revealed  to  the  Mind. 
But  that  thefe  Papillae  may  be  kept  fenfible  and 
apt  to  make  a  true  Report,  it  is  neceflfary  for  them 
to  be  perpetually  moiftened  with  an  oily  and  aque¬ 
ous  Humour  that  they  may  not  become  callous, 
nor  degenerate  into  Hair  or  Nails *,  for  a  Papilla 
when  dry  is  infenfible.  The  Tongue  itfelf  when 
it  is  become  dry  with  a  Fever,  or  by  fleeping  with 
the  Mouth  open  of  a  Morning,  is  not  capable  of 
diftinguifhing  Taftes.  This  is  therefore  one  prin¬ 
cipal  Ufe  of  the  perfpiring  Moifture,  namely,  to 
keep  the  pulpy  Extremities  of  the  Nerves  moift 
and  foft  *,  for  when  the  Skin  is  deprived  of  this 
Moifture,  the  Senfe  of  Touch  is  alfo  depraved  or 
abolifhed.  Befides  this  the  Skin  is  rendered  foft 
and  flexible  by  thefe  Vapours.  Mathematicians 
demonftrate  that  when  a  (trait  Cylinder  is  infledted, 
the  Extremities  are  much  extended  *,  and  therefore 
the  Skin  which  cloaths  the  Articulations  ough’t  to 
be  more  flexible  than  the  reft,  as  we  fee  it  is,  not 
only  by  the  perfpirable  Moifture  but  alfo  by  the 
oily  or  febaceous  Matter,  which  is  moft  plentifully 
fupplied  to  thofe  Parts. 

a  If  thefe  fmall  perfpiring  Vefiels  are  diflolved 
by  a  Blifter  or  any  cauftic  Medicine,  their  Humour 
is  then  collected  under  the  Cuticle  in  the  Form  of 
a  fharp  Water  or  Ichor,  raifmg  the  Cuticle  into 
a  little  Blifter. 
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§.  421.  There  are  alfo  befides  thefe  Arteries, 
the  fubcutaneous  Veins  *,  being  diftributed  as 
before  (§.  402.),  i-  fmall  VefTels  opening  ex¬ 
ternally  and  terminating  in  the  Veins,  whofe 
Office  being  not  to  exhale  any  thing,  is  there¬ 
fore  to  receive  or  abforb  2  any  Liquor  or  Moi- 
fture  which  infinuates  from  without,  and  to 
convey  the  fame  together,  firft  into  the  very 
thinneft  Lymph,  and  from  thence  by  degrees 
to  the  thicker  Lymph,  paffing  afterwards  to 
the  Serum,  and  at  length  into  the  Blood  3  itfelf, 
with  which  it  mixes ;  and  the  Truth  of  this 
we  are  convinced  of  from  many  and  certain 
Experiments. 

1  The  Arteries  are  always  accompanied  with 
Veins  throughout  every  Part  of  the  Body  :  and 
even  a  happy  Injedtion  of  the  Skin  itfelf  demon- 
ftrates  fmall  Veins  which  are  not  furnifhed  with 
Valves. 

*  This  Infpiration  of  Moifture  is  demonftrated 
by  many  Experiments.  Even  Hippocrates  has  pro¬ 
nounced  the  whole  human  Body  in  Health,  to  be 
perfpirable  as  well  inwards  as  outwards.  Even 
Paracelfus  writes,  that  as  the  whole  Body  fweats 
from  the  internal  Parts  outwards,  fo,  on  the  other 
hand,  there  is  a  ready  Pafiage  from  without  inwards 
through  the  whole  Surface  of  the  Skin.  From 
hence  we  may  conclude,  that  Paracelfus  was  not 
altogether  fo  unworthy  of  the  Character  of  a  Phy- 
fician  and  a  Profeffor,  as  is  commonly  faid  and 
thought,  unlefs  you  make  a  Skill  in  the  Purity  of 
Latin  an  effential  Qualification  in  a  Phyfician.  He 
likewife  adds  an  Experiment,  for  fays  he,  I  have 
nourifhed  Men  for  feveral  Days  together  by  apply- 

U  2  ing 


2Q  2  FunEiton  of  the  Skin.  §  4 2  2, 

ing  nutritious  Liquors  to  the  naked  Surface  of  the 
Body,  (See  §.  87.  Ny.  12.).  The  Moderns  have 
furn idled  us  with  other  Experiments.  It  is  well 
known  that  Cantharides  being  externally  applied  to 
the  Skin  excites  a  Fever.  Bellini  took  off  a  Por¬ 
tion  of  the  Skin  of  the  dead  Body  of  a  Man  who 
died  in  Health,  and  fewed  it  into  a  Bag  in  fuch  a 
Manner,  that  the  external  Surface  of  the  Skin 
made  the  Infide  of  the  Bag,  and  filling  it  with 
warm  Water,  he  hung  it  up  in  the  Air,  and  ob- 
ferved  that  the  Water  fweated  through  it.  Mr* 
Boyle  has  furnidied  us  with  feveral  other  Experi¬ 
ments  in  his  Treatifes  concerning  the  wonderful 
Subtlety  of  Effluvia,  and  concerning  the  Porofity 
of  animal  Bodies.  There  is  therefore  a  free  Paffage 
through  the  Skin,  Cuticle,  and  reticular  Body  of 
Malpighi ,  by  which  watery  Liquors  may  exhale, 
and  be  alfo  again  abforbed  by  their  refpedlive 
Veins,  in  order  to  return  through  the  large  fu fa- 
cutaneous  Veins  into  the  Blood. 

3  For  the  Blood  would  certainly  be  dried  up 
by  the  continual  Exhalation  of  Moifture,  which 
is  made  every  Hour  of  Life,  unlefs  there  was  to 
be  fome  return  made  of  the  Moifture  by  thefe 
abforbing  Veins. 

§.  422.  But  befides  thefe  exhaling  and  in^ 
haling  Veffels,  there  are  larger  1  Openings  or 
Dudts  throughout  the  external  Surface  of  the 
Skin,  which  difcharge  or  exhale  an  unctuous  2 
and  oily  3  Subftance,  to  relax,  ioften,  and 
moiften  the  Skin,  as  well  as  to  preferve  its 
Warmth,  and  to  prevent  too  great  a  Diffipa- 
tion.  There  are  ftill  a  good  many  other  deep 
cylindrical  and  perpendicular  Dudts,  much 
larger  than  the  former,  on  the  Jnfides  of 
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which  open  abundance  of  exhaling  Orifices, 
whofe  Humour  being  dried  up,  forms  a  Pafte 
which  turns  black  towards  the  Air,  and  may 
be  preffed  out  of  the  Skin  in  the  Form  of  a 
little  Maggot  or  Worm  4  ;  and  this  proves  the 
Caufe  of  many  cutaneous  Diforders. 

1  Thefe  Cells  are  fometimes  fo  much  enlarged  in 
a  healthy  Perfon,  that  they  refemble  Muftard 
Seeds.  Ruyfch  was  for  many  Years  not  well  ac¬ 
quainted  with  the  Nature  of  thefe  Pores,  as  he 
writes  in  an  Epiftle  to  me,  in  which  he  imagines 
them  to  be  mere  excretory  Ducts  continued  from 
the  adipofe  Cells.  But  they  are  in  reality  lenticular 
Cells,  in  which  an  Oil  is  depofited  from  many 
fmall  Duffs,  where  being  retained  and  thickened, 
it  is  upon  a  proper  Occafion  discharged  by  cylin¬ 
drical  Dudts,  which  perforate  the  reticular  Body 
and  Cuticle.  It  is  in  thefe  Follicles  that  the  Le- 
profy.  Itch,  and  other  cutaneous  Diforders  are 
chiefly  feated. 

a  All  the  Functions  of  the  Skin  depend  upon 
its  being  foft  and  pliable,  without  which  it  be¬ 
comes  infenflble,  fplits  in  the  Hand,  Lips,  and 
other  Parts,  efpecially  when  the  intenfe  Cold  of  the 
Winter  has  contradled  the  oily  or  febaceous  Dudts^ 
in  fuch  a  Manner  that  they  cannot  difcharge  their 
Contents.  The  Skin  therefore  ftands  in  need  of 
being  continually  fupplied  with  an  Oil,  and  for 
that  Reafon  it  is  perforated  at  fmall  Intervals  with 
Oil-Duffs  or  Cells,  that  by  the  continual  Warmth 
and  Motion  of  the  Parts,  the  Oil  which  is  melted 
down  may  anoint  and  mollify  the  adjacent  Skin, 

3  It  you  prefs  the  Hand  hard  againfl:  a  Looking- 
glafs,  there  will  be  little  Spots,  even  though  the 
Hand  was  walked  clean  :  and  if  the  Face  is  rubbed 
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with  black  Velvet  it  will  appear  white  with  the 
Oil  that  is  taken  off  from  the  Skin.  When  I  paid 
a  Vi  fit  to  Lewenhoec,  he  took  a  very  clean  Piece 
of  Glafs,  and  prefling  it  clofe  to  the  Skin,  it  ap¬ 
peared  to  be  rendered  foul,  and  upon  examining 
the  Matter  with  a  Microfcope,  it  was  found  to 
be  Drops  of  pure  Oil  adhering  to  the  Glafs.  I 
afterwards  undertook  a  more  accurate  Experiment 
of  this  Nature,  for  after  wafhing  my  Face  clean 
with  Soap,  upon  preffing  the  Cheek  or  Nofe  be¬ 
fore  a  Looking-glafs,  a  white,  thick,  and  oily 
Matter  was  forced  out  in  the  Form  of  a  little 
Worm,  which  weighed  near  one  Grain,  being  of 
the  fame  Diameter  with  the  fecerning  Follicle  ; 
but  upon  continuing  the  Preffure  longer,  a  true 
Oil  came  out.  Such  Follicles  or  Cells  are  feated 
in  all  Parts  of  the  Skin,  but  they  abound  parti¬ 
cularly  in  the  Face,  becaufe  that  is  much  expofed 
to  the  Injuries  of  the  Air  and  Weather  ;  they  are 
likewife  feated  among  the  Hairs,  as  in  the  Chin, 
Pubes,  Scrotum,  Arm-pits,  and  Anus  ;  but  the 
contained  Matter  frequently  appears  black  from 
being  corrupted  or  too  long  confined. 

4  There  are  many  Men  who  have  their  Skin 
foul  and  difcoloured,  or  of  a  blewifh  caff,  from 
this  Matter  being  accumulated  and  condenfed.  But 
although  this  Matter  is  difcharged  in  the  Form  of 
a  Maggot  by  Preffure,  yet  it  is  not  really  fo,  as 
many  have  miftakenly  imagined,  though  it  muff 
not  be  denied  that  fometimes  real  Infecffs  are  bred 
in  the  Follicles  of  this  Matter  under  the  Skin, 
as  is  frequently  obferved  in  Afia ;  and  the  Sirons, 
as  they  are  called,  dwell  in  thefe  Cells  when  they 
caufe  the  Itch,  and  Lice  make  their  Neffs  there, 
in  the  Pthiriafis  of  which  Diftemper  great  Princes 
have  been  known  to  perifh. 
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§.  423.  Over  all  thefe  is  extended  the  Cu¬ 
ticle  1  or  fcarfy  Skin,  which  by  Reafon  of  the 
Minutenefs  of  its  Veflels  and  connecting  Fi¬ 
bres,  may  be  eafily  broke  by  the  lead  Force  lb 
as  to  be  entirely  feparated  from  the  fubjacent 
Parts.  It  is  divilible  into  feveral  Lamellae  or 
Scales,  containing  no  Veflels  which  can  be 
rendered  vifible  by  any  Artifice ;  nor  is  it  at  all 
fenfible,  but  is  compofed  altogether  of  final! 
Scales  2  which  are  again  divifible  into  fmaller, 
’till  they  come  to  an  incredible  Minutenefs, 
arid  being  cut  or  marked  out  into  Furrows  3 
and  Ridges,  it  appears  to  be  difpofed  in  fpirai 
Rows,  which  are  mod  confpicuous  in  the 
Ends  of  the  Fingers  4 ;  and  in  the  middle  of 
the  Furrows  betwixt  thefe  Ridges,  the  fudori- 
ferous  Velfels  are  Pores,  have  a  fafe  Outlet, 
on  each  Side  of  which  and  placed  Rows  of  ner¬ 
vous  Papilla?  parallel  to  the  former.  From 
whence  it  is  evident  that  the  fudoriferous  and 
exhaling  Veflels,  with  the  Papilla?  for  the  Senfe 
of  Feeling,  are  defended  5  with  this  thin  Cover¬ 
ing  without  impeding  or  augmenting  6  the  Senfe 
of  Touch. 

1  The  Structure  of  the  Cuticle  is  indeed  wonder*? 
ful  in  many  RefpeCts.  When  a  Portion  of  the 
Skin  taken  from  a  dead  Body,  has  been  macerated 
a  long  time  in  warm  Water,  it  almofl  entirely 
diflolves,  and  leaves  only  the  Cuticle  with  the 
Hairs  and  Nails  remaining  ;  even  in  Putrefacti¬ 
ons  of  the  Skin,  Inflammations  or  Gangrenes,  the 
Cuticle  is  only  elevated  from  the  Skin  without  at 
a|l  being  corrupted.  And  in  thefe  Diforders  like- 
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wife  the  Nails  are  very  eafily  feparated  from  the 
Parts  to  which  they  adhere.  But  the  Cuticle  is 
perforated  with  an  infinite  Number  of  Pores,  in- 
fomuch  that  Lewenhoec  computes  that  125000  of 
them  open  within  the  Compafs  of  a  Grain  of 
Sand  :  but  if  this  Computation  is  by  much  too 
large,  yet  we  are  certain  that  the  Number  of 
thefe  Pores  is  very  great.  Thefe  Dufts  or  Pores 
feem  to  be  of  the  arterial  kind,  fince  they  con¬ 
tinually  exhale  the  perfpirable  Matter  *,  but  there 
are  as  many  inhaling  Veins  (§.  241.)  interfperfed 
through  the  Skin  as  -there  are  exhaling  Arteries, 
difcharging  the  perfpirable  Matter  of  Sanfforius, 
Befides  this,  the  Cuticle  is  perforated  with  many 
larger  Duels  which  difeharge  the  Sweat,  together 
with  the  Orifices  of  the  Cells  containing  the  fe- 
baceous  or  oily  Matter,  which  by  PrefTure  is  dif-. 
charged  in  the  Form  of  a  Vermicle  (§.  422.), 
all  which  are  confpicuous  by  the  Microfcope, 
The  Cuticle  alfo  gives  an  external  Cafe  or  Co¬ 
vering  to  the  Hairs,  and  defends  the  nervous  Pa¬ 
pillae  *,  it  is  not  therefore  one  continued  or  folid 
Membrane,  but  is  perforated  with  many  fmalj 
Holes  like  a  Net  or  Strainer.  In  the  Blackmoor 
the  Cuticle  is  found  to  be  very  white,  the  Black- 
nefs  arifing  from  the  reticular  Body  which  is  pla¬ 
ced  underneath. 

*  It  is  not  the  faecal  Part  of  any  of  the  Hu¬ 
mours  which  are  difeharged  through  the  Skin* 
nor  is  it  the  glutinous  Part  of  the  Humours  dri¬ 
ed  up  over  the  Skin  *,  but  it  is  compofed  of  an 
infinite  Number  of  exhaling  and  inhaling  Vefiels, 
connected  to  each  other  by  Scales,  which  are  by 
degrees  hardened  and  compared  together  by  the 
Air  and  the  Contadl  of  external  Bodies,  becom¬ 
ing  callous  by  Attrition,  in  fuch  a  Manner  that 
the  intermediate  Spaces  q.r  Rings  are  much  harder 


§  4  2  3<  Fun&ion  of  the  Shin.  297 

than  the  reft  of  the  Cuticle.  From  hence  we 
may  underftand  the  Reafon  why  the  Cuticle  is  fo 
eafily  feparable  from  the  Skin:  namely,  i.  Eve¬ 
ry  Vafcule  is  as  fmall  again  at  its  Extremity  in  the 
Cuticle,  and  its  Cohefion  is  there  not  half  fo 
ftrong,  whence  it  may  be  feparated  or  broke 
with  half  the  Force.  2.  As  all  the  Extremities 
of  thefe  Veftels  cohere  together,  they  muft  ne- 
ceffarily  feparate  all  together. 

3  Thefe  arife  partly  from  the  Motion  of  the 
fubjacent  Mufcles,  and  partly  from  the  Difpofi- 
tion  of  the  nervous  Papillae.  Under  the  Nails 
they  are  difpofed  longitudinally,  according  to  the 
Length  of  the  Finger;  in  moft  Parts  of  the  Body 
they  are  rhomboidal,  but  in  the  Ends  of  the 
Fingers  they  are  difpofed  in  a  fpiral  Order.  It 
is  the  regular  Order  of  thefe  Papillae,  for  the 
fake  of  which  the  Cuticle  is  thus  difpofed  in  the 
Ends  of  the  Fingers.  This  was  truly  obferved 
by  Malpighi ,  namely,  that  the  fenfible  Papillae 
lie  concealed  in  the  Sulci  formed  by  the  Cuticle  ; 
but  if  the  Sides  of  the  Sulci  open  the  exhaling 
Veftels  which  difcharge  the  Matter  of  Sweat,  as 
may  be  eafily  feen  by  the  naked  Eye  in  a  clean 
foft  Hand,  it  is  apt  to  fweat  in  the  Summer 
Time  ;  and  they  appear  ftill  more  confpicuous 
in  the  Palms  of  the  Hands  and  Soles  of  the  Feetr 
To  thefe  Sulci  of  the  Cuticle  the  reticular  Body 
very  firmly  adheres  *,  and  hence  it  is  that  when 
the  Cuticle  is  abraded,  the  Corpus  Reticulare 
comes  off  along  with  it;  and  from  hence  alfo 
we  may  underftand  the  Reafon  of  the  intenfe 
Pain,  which  follows  when  a  Gangrene  invades 
thefe  Parts. 

4  The  Cuticle  adheres  to  and  is  continuous 
with  the  Nails  ;  for  the  nervous  Papillae  which 
are  feated  at  the  Ends  of  the  Fingers,  becoming 
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hard  or  callous,  compofe  the  long  Filaments  of 
the  Nail,  which  we  fee  by  a  Microfcope  continu¬ 
ed  in  right  Lines  clofe  to  each  other :  but  the  Cu¬ 
ticle  infmuates  itfelf  partly  underneath,  and  at  the 
Ends  of  the  Fingers  it  is  receded  back  under  the 
Nail,  after  forming  the  wonderful  Sulci  before- 
mentioned  ;  fo  that  the  Cuticle  is  extended  both 
under  and  over  the  Subftance  of  the  Nail.  But 
immediately  under  the  Nail  itfelf,  the  nervous  Pa¬ 
pillae  are  naked,  without  being  defended  by  any 
Cuticle  of  their  own. 

5  This  is  one  of  the  principal  Ufes  of  the  Cuti¬ 
cle.  The  cutaneous  Nerves  are  very  foft,  arid 
like  a  Pulp  j  but  by  their  Contad  with  the  exter¬ 
nal  Objeds,  they  eafily  depofit  their  Senfibility, 
and  become  hard  or  callous,  as  very  frequently 
happens  in  the  Palms  of  the  Hands  and  Soles  of 
the  Feet  of  thofe  People  who  are  addided  to  Agri¬ 
culture,  or  to  any  other  kind  of  laborious  Exer- 
cile.  Befides  this,  we  even  obferve  that  the  ner¬ 
vous  Papillae  have  a  natural  Inclination  to  degene¬ 
rate  from  their  own  Nature,  into  that  callous  and 
infenfible  Subftance  which  forms  the  Hair  and 
Nails  ;  betwixt  which  there  is  little  or  no  Diffe¬ 
rence,  except  that  in  the  Nails  the  Filaments  which 
would  have  formed  Hairs  are  cemented  clofe  to 
each  other.  Du  Verney  has  demonftrated,  that 
the  cutaneous  Papillae  of  an  Elephant  are  continu¬ 
ed  from  its  Snout,  almoft  like  Snails  Horns,  in 
which  the  Eyes  of  that  Reptile  are  fixed.  We 
like  wife  obferve  the  fame  Produdions  of  the  Pa¬ 
pillae  in  the  Snout  of  a  Hog,  and  in  the  human 
Tongue ;  and  if  we  apply  a  Bit  of  Sugar  to  the 
Surface  of  the  Tongue  before  a  Looking-glafs,  we 
fhall  obferve  that  the  Papillae  extend  or  raife  them- 
ielves  up  towards  the  faid  Body.  Therefore  the 
Cuticle  defends  the  Papillae  from  being  dried  or 
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injured  by  the  Air,  or  any  other  external  Bodies, 
by  covering  them  as  with  fo  many  Caps.  But  be- 
fides  this,  the  Cuticle  has  many  other  inferior 
Ufes, 

$  We  obferve  that  the  Cuticle  renews  itfelf  after 
it  has  been  abraded :  and  this  it  always  does,  pro¬ 
vided  the  reticular  Body  of  Malpighi  is  not  deftroy- 
ed ;  as,  for  Inftance,  when  the  Cuticle  is  raifed 
and  taken  off  by  bliftering  with  Cantharides.  But 
if  the  reticular  Body  of  Malpighi  is  deftroyed,  in 
that  Cafe  a  Cicatrix  or  imperfpirable  Cruft  is  form¬ 
ed,  inftead  of  the  Cuticle.  Finally,  the  Cuticle 
invefts  the  whole  external  Skin  ;  but  yet  it  does 
not  terminate  where  the  ancient  Anatomifts  have 
fixed  the  Termination  of  the  Skin,  as  in  the  Lips, 
Eyebrows,  &c.  for  the  Cuticle  is  ftill  continued 
with  little  or  no  Variation  of  its  Texture,  and 
pafies  under  the  Denomination  of  Epithelium,  fo 
called  by  Ruyfch  •,  and  thus  the  Cuticle  lines  all  the 
internal  Cavities  of  the  Mouth,  Ears,  Oefopha- 
gus.  Stomach  and  Inteftines ;  whence  the  Surface 
of  this  Integument  appears  to  be  much  larger  than 
is  com  mol  y  fuppofed. 


Of  the  Sweat. 


§.  424.  /  I  ^HE  Sweat  is  difcharged  out  of 

open  Orifices  arifing  from  un¬ 
der  the  Scarf-Skin,  and  paffing  through  Per¬ 
forations  in  the  reticular  Body  by  excretory 
Veffels,  which  are  fent  out  from  a  fort  of  glan¬ 
dular  Bodies,  commonly  called  Glandule  Mi¬ 
ll  ares  l3  which  lie  upon  the  Fat,  aud  are  dif- 

'  perfed 
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perfed  throughout  the  whole  Body,  being  fur- 
niflied  each  with  an  Artery,  Vein,  and  Nerve, 
as  well  as  with  an  excretory  Du£t,  which,  as 
we  faid  before,  perforates  the  reticular  Body 
(§.  418.),  and  difcharges  the  Sweat  by  an  open 
Orifice  in  the  Cuticle  (§.423.),  which  Orifice 
feems  to  be  covered  with  a  hollow  V alve  2  ca¬ 
pable  of  being  elevated,  and  placed  in  fuch  a 
manner  under  the  Scales  of  the  Cuticle,  that 
it  can  either  tranfmit  or  confine  the  Humours. 
And  this  is  the  principal  Organ  of  the  grofs 
Sweat ;  to  which  add  the  other  fmaller  Veffels 
of  Ruyfch  s,  which  do  not  fo  nearly  approach 
the  Fabric  of  a  Gland,  but  ufually  difchargea 
more  thin\  or  watery  Sweat  (§.  420). 

1  Ruyfch-  does  not  admit  of  any  miliary  Glands, 
but  it  is  no  difficult  Matter  to  demonftrate  them  : 
for  if  the  Arm  of  a  healthy  Perfon  be  expofed  to 
the  cold  Air,  the  Skin  immediately  arifes  up  into 
an  infinite  Number  of  fmall  Tubercles,  infomuch 
that  the  whole  Arm  appears  rough  like  the  Skin 
of  a  Goofe,  all  which  Tubercles  again  difappear 
fo  foon  as  the  Warmth  of  the  Arm  is  reftored 
sidier  by  Fri&ion  or  by  returning  the  Clothes; 
they  even  vanifh  of  themfelves  after  a  while,  if 
the  Arm  is  continued  longer  in  the  Cold.  But 
what  can  be  more  natural  and  plain  than  for  us  to 
conclude  from  hence,  that  the  Cells  or  Follicles  in 
the  Skin,  are  full  of  Matter  to  be  difcharged 
through  the  Cuticle,  and  that  when  the  Humour 
continues  to  be  fecerned  while  it  cannot  be  dif¬ 
charged,  by  reafon  of  a  Conftrifrion  in  the  Pores 
by  Cold,  it  therefore  diflends  the  Follicles  by  its 
Retention.  But  the  fame  Tubercles  difappear  af- 
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ter  the  Cold  has  continued  fome  time,  fo  as  to  pe¬ 
netrate  into  the  Skin  itfelf,  and  contra#  the  Fol¬ 
licles  by  evacuating  their  Contents ;  and  they  alfo 
difappear  by  Warmth  or  Fridtion,  when  the  Pores 
are  opened  fo  as  to  evacuate  their  Contents :  it  is 
therefore  manifeft  that  they  mu  ft  be  a  fort  of  Ma¬ 
chines  capable  of  expanding  and  contracting,  and 
that  they  contain  a  particular  Humour  of  their 
own.  But  it  is  no  matter  whether  we  call  them 
miliary  Glands  with  Malpighi ,  or  fimple  Follicles 
or  Drains  according  to  Ruyfch .  I  have  even  ob- 
ferved  the  Nature  of  thefe  Follicles  in  leveral  Parts 
of  the  Body,  fo  as  to  obtain  a  better  Idea  of  them 
than  Ruyfch  himfelf  who  prepared  the  Parts :  I 
diftinguifhed  fmall  Arteries  and  Veins  which  were 
fpent  upon  the  Membrane  of  each  Crypta  or  Cell, 
the  Cavity  of  which  terminated  in  a  much  narrow¬ 
er  Dudt  *,  the  Neceftity  of  which  Mechanifm  is  de- 
monftrable  from  the  Nature  of  the  Secretion  itfelf. 
Ruyfch  makes  thefe  Emiffaries  to  be  the  Extremi¬ 
ties  of  the  fudoriferous  Vefifels  themfelves  whereas 
there  is  not  the  leaft  room  to  doubt  but  that  they 
are  real  Cryptse,  which  not  only  contain  a  thin  Hu¬ 
mour,  but  alfo  retain  the  fame  for  fome  time,  fo 
as  to  render  it  thicker  before  it  is  difcharged. 
There  are  many  of  thefe  in  the  Face,  Lips,  and 
Corners  of  the  Mouth,  as  alfo  in  every  Part  of 
the  Body,  which  has  any  Motion  or  Attrition  over 
another  *,  but  this  undtuous  Humour  which  is  re¬ 
quired  for  preventing  the  Attrition  of  all  Parts  of 
the  Skin,  muft  be  fupplied  from  fmall  Glands. 

a  The  open  Orifices  of  all  the  cutaneous  Folli¬ 
cles,  and  the  Mouths  of  the  exhaling  Arteries,  are 
each  of  them  furnilhed  with  a  fort  of  Valve  or 
Stopper,  the  Nature  of  which  was  firft  difcovered 
from  an  Examination  of  them  in  brute  Animals. 
Du  Verney  obferved  that  in  the  Cuticle  of  an  Ele¬ 
phant, 
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phant,  each  exhaling  Vefiel  was  furriifhed  with  a 
Cap  or  Cone,  like  thofe  of  Sugar- bakers,  which 
was  moveable  fo  as  to  give  the  exhaling  Humours 
a  free  Pafiage  into  the  Air.  It  is  indeed  true  that 
in  the  human  Body  we  find  no  fuch  Machines  as 
thefe,  but  there  are  Scales  which  fold  over  the 
Mouths  of  the  exhaling  Vefiels,  and  perform  the 
fame  Office,  that  is  to  fay,  the  exhaling  Arteries 
open  obliquely  under  the  Scales  of  the  Cuticle. 
After  the  Feet  have  been  well  wafhed  and  cleanfed, 
if  you  wear  a  Pair  of  black  Stockings,  you  will 
fee  continually  that  a  white  Matter  adheres  to  them 
from  the  Skin,  which  being  viewed  by  the  Mi- 
crofcope  appears  to  confifl  of  mere  Scales.  Thefe 
Scales  being  eafily  rubbed  off,  are  as  fpeedily  re¬ 
newed  again  ;  but  their  Office  is  to  cover  the 
Mouths  of  the  cutaneous  Pores,  fo  as  to  moderate 
the  Difcharge  of  their  Humours,  and  prevent  any 
grofs  Matter  from  entering  from  the  Air  without, 
fo  as  to  obftruCt  the  Humours,  and  render  them 
impervious. 

5  If  the  Cuticle  be  removed,  and  a  ceraccous  In¬ 
jection  thrown  into  the  Arteries,  it  will  tranfude 
through  the  Membranes  of  the  Nofe,  and  be  dif- 
charged  almofi:  like  the  Mucus  which  covers  that 
Membrane,  Even  after  mature  Confideration,  I 
muft  confefs  that  much  the  greater  Part  of  that 
Humour  which  we  call  Sweat  is  difcharged  by 
Vefiels  continued  diredtly  from  the  Arteries,  and 
that  the  Quantity  of  Sweat  which  comes  from 
the  Follicles  is  much  lefs. 

4  The  Sweat  is  a  watery  Liquor,  but  much 
thicker  than  Water  itfelf,  coming  from  the  ex¬ 
haling  Arteries  of  Ruyfch  in  the  Skin,  and  dif¬ 
charged  by  Emifiaries  belonging  to  the  Plexus  of 
fubcutaneous  Vefiels.  When  a  Perfon  is  hot  ei¬ 
ther  by  voluntary  Exercife  or  by  a  Fever,  he 
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difcharges  a  yellow  Sweat  which  ftains  the  Clothes 
with  Spots ;  and  this  follows,  becaufe  the  Force 
urging  the  Humours  outwards  is  fo  great  as  to 
propel  groffer  Parts  of  the  Fluids  than  are  natu¬ 
rally  ufed  to  pafs  that  way  \  and  at  the  fame 
time  the  Cells  receiving  the  Sweat  and  Oil  are 
waflied  out  and  difeharged  of  their  thicker  Con¬ 
tents,  at  the  fame  time  alfo  the  exhaling  Veffels 
are  fo  dilated  as  fometimes  in  great  Agonies  and 
violent  Heats  to  difeharge  even  the  Blood  itfelf, 
which  ruflies  forth  by  thefe  Paflages ;  a  notable 
Inftance  of  which  we  have  in  our  Saviour.  I 
faw  a  Woman  at  Amfterdam  who  difeharged  her 
menflruous  Blood  through  the  Pores  of  the  Skin 
in  the  Head  ;  and  the  fame  Spe&acle  was  viewed 
by  many  curious  and  learned  Perfons :  and  we 
have  an  Account  of  an  Irijh  Nobleman  in  the 
Philofophical  'TranfaftionS)  (N°.  171.),  who  had  a 
periodical  Difeharge  of  red  Blood  from  the  Ex¬ 
tremity  of  his  little  Finger. 

§.  425.  The  Sweat  thus  feparated  and  dif¬ 
eharged  is  various  in  its  Nature,  according  to 
the  Variety  of  Weather 1 ,  the  Soil  or  Country  2, 
the  Sex,  Age,  and  Habit  of  the  Patient,  and 
the  Parts  3  or  Emunftories  themfelves,  with- 
the  Diet  4,  Courfe  of  Life,  and  the  time  of 
its  Concodtion  5,  almoft  in  the  fame  manner  as 
we  obferved  of  the  Urine  (§.  368.  &  feq.) 

But  Sweat  is  hardly  ever  found  in  a  healthy 
Body,  unlefs  fome  Excefs  or  Error  6  has  been 
committed  in  the  fix  Non-naturals.  The  firft 
immediate  Effect  of  Sweat  is  always  prejudi¬ 
cial  7,  but  by  Accident  it  is  fometimes  fervice- 
able  8„ 

The 
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*  The  hotter  the  Country  the  more  foetid  is  the 
Sweat  and  even  the  Difference  is  very  confidera- 
ble  betwixt  the  Sweat  of  the  Winter  and  that  of 
.  the  Summer-time. 

a  As  Countries  differ  fo  does  alfo  the  Sweat 
both  in  its  Quantity  and  Quality  :  for  the  Nature 
of  the  Sweat  in  Europeans  is  very  different  from 
that  of  the  American  Inhabitants. 

In  general  the  Sweat  of  Men  is  more  acrid  and 
fmells  ftronger  than  that  of  the  female  Sex. 

3  The  Sweat  of  the  Head  is  more  oily  and  em- 
plaftic,  that  it  may  diftil  along  the  Hairs,  and 
equally  anoint  them  that  they  may  not  fplit  by 
being  too  dry.  The  Nature  of  the  Sweat  which 
exhales  from  the  Armpits  is  very  different  from 
that  which  is  difcharged  from  the  Feet;  and  this 
Difference  is  very  perceptible  both  in  the  Smell 
and  Tafte.  In  the  Feet  the  Sweat  turns  to  thick 
Foeces,  while  in  the  reft  of  the  Body  it  forms  a 
kind  of  Liniment  like  Soap.  That  the  cutaneous 
Difcharge  is  very  different  in  its  Nature,  we  are 
taught  by  the  Crifes  of  Difeafes.  If  a  Bubo  arifes 
in  the  Peftilence,  either  under  the  Arms,  Ears,  or 
in  the  Groins,  it  is  ufually  falutary,  whereas  it  is 
of  no  Service  in  any  other  Part  of  the  Body. 

4  There  have  been  fome  Men  known  to  difcharge 
— ^n  acid  Sweat,  while  others  exhale  a  putrid  and 

foetid  Vapour.  The  Laplanders  who  live  upon 
Fifh,  have  their  whole  Skin  fmelling  like  a  foetid 
Pickle  or  Brine  of  Fifh,  much  like  the  Oil  of 
Whales,  which  is  called  Blubber.  Thofe  who  eat 
Onions  and  Garlick  carry  the  Scent  of  their  Food 
in  their  Sweat.  And  in  general  the  more  the  Body 
is  exercifed,  the  more  acrid  are  the  Salts,  and  the 
more  fubtle  the  Oils  which  compole  the  Swear, 
and  the  Scent  and  Smell  is  alfo  proportionably 
more  foetid. 


The 
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5  The  Sweat  differs  in  every  Degree  of  the 
Concodtion  of  the  Aliments.  There  is  a  Sweat 
from  the  Drink,  a  Sweat  from  the  Chyle,  and 
another  kind  of  Sweat  from  the  Serum  of  the  Blood ; 
and  even  urinous  Sweats  happen  in  thofe  who  are 
afflifted  with  an  Ifchuria  (§.  384).  For  there  is  a 
near  Refemblance  betwixt  the  Matter  of  the  Sweat 
and  Urine ;  and  the  Sweat  being  increafed,  the 
Difcharge  of  Urine  is  diminifhed,  and  the  Re- 
verfe  ;  for  if  there  is  a  great  Difcharge  by  Urine, 
no  Sweat  can  be  expected. 

6  A  Ferfon  in  Health  will  not  fweat,  unlefs  he 
is  too  much  heated  by  Exercife,  or  by  too  plentiful 
a  Ufe  of  Spices,  &c.  if  moreover  there  is  no  thin 
Liquor  drank  at  that  time,  the  Sweat  will  then  be 
more  yellow,  foetid,  and  thick.  But  the  Reafon 
why  a  healthy  Ferfon  does  not  fweat,  confifts  in 
the  Smalnefs  of  the  fudoriferous  Veffels,  which  do 
not  tranfmit  fuch  grofs  Particles,  unlefs  they  are 
urged  or  dilated  by  the  Impulfe  or  increafed  Mo¬ 
tion  of  the  Humours  behind,  or  unlefs  the  Blood 
itfelf  is  more  diffolved  than  ufual,  as  it  happens  in 
fome  Difeafes  *,  or  laftly,  unlefs  the  fudoriferous 
Veffels  themfelves  are  too  much  relaxed,  as  re¬ 
markably  happens  in  fainting  Fits.  It  is  an  Ob- 
fervation  of  the  Ancients,  that  the  Body  falls  away 
by  too  profufe  Sweats.  In  exercifing  the  Body,  ir 
ought  to  be  taken  for  a  Rule  to  leave  off  as  foon 
as  ever  a  Sweat  appears. 

7  For  it  always  denotes,  that  there  is  fome  pre¬ 
ternatural  Condition  of  the  Blood  in  the  Body. 

8  Hippocrates  of  old  has  pronounced,  that  the 
Seat  of  a  Difeafe  is  in  that  Part  which  fweats.  Yet 
.a  Sweat  may  be  of  Service  by  Accident,  becaufeit 
demonftrates  that  the  Skin,  which  was  before  ob- 
ftrudled,  is  now  open  and  pervious  *,  and  alio  that 
a  confiderable  Portion  of  the  noxious  Humours 

X  are 
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are  difcharged  in  the  Sweat.  Many  acute  Dif- 
eafes  go  off  in  critical  Sweats.  For  fo  long  as  the 
inflammatory  Difpofition  of  the  Blood  continues, 
fo  long  will  the  Skin  be  dry,  and  no  Sweat  can  be 
feparated,  becaufe  of  the  Thicknefs  of  the  Hu¬ 
mours  :  but  when  a  Sweat  appears,  it  demon- 
flrates  that  the  Veffels  are  relaxed,  and  that  the 
morbifick  Matter  is  attenuated,  whence  we  may 
reafonably  hope  that  the  Difeafe  will  be  happily 
terminated  in  Health.  But  fuch  a  critical  Sweat  is 
ufually  very  thick  and  feet  id.  Sydenham  has  made 
it  an  Obfervation  in  the  Plague,  that  thole  Patients 
recovered,  who  towards  the  End  of  the  Difeafe 
continually  difcharged  a  vifeid  Sweat  for  twenty- 
four  Hours  fucceflively  :  and  thus  alfo  a  Sweat 
following  the  Bite  of  venomous  Animals  is  good, 
inafmuch  as  it  evacuates  the  Particles  which  were 
conveyed  into  the  Blood. 


Of  the  Sanctorian  Perfpiration. 

» 

.  *  1 

§.  426.T3  E  S  I  D  E  S  the  afore-mentioned 
jj  fudoriferous  Veffels,  there  are 
other  exhaling  Veffels  ftill  fmaller,  which  open 
obliquely  under  the  fmall  Scales  1  of  the  Cuti¬ 
cle,  and  which  are  of  that  Subtil ty,  that 
Lewenhoec  computes  that  125000  2  of  them 
open  in  the  Space  of  a  Angle  Grain  of  Sand  5 
and  through  thefe  is  perpetually  tranfpired  a 
very  fubtle  Humour  from  every  Point  3  of  the 
Body,  called  from  its  Inventor  the  SajiStorian 
Perjpiration ,  who  not  only  firft  difeovered, 

.  '  but 
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but  has  alfo  the  Glory  of  compleating  this  ma¬ 
terial  Dodtrine  of  the  perfpirable  Matter. 

1  But  thefe  fmall  Scales  are  the  Extremities  of  the 
excretory  Dudls  inflected  over  the  Mouths  of  the 
exhaling  Veffels. 

a  When  Lewenhoec  by  his  Glades,  which  fur- 
priflngly  magnified  the  fmalleft  Bodies,  could  not 
clearly  difcern  thefe  fmall  perfpiring  Veffels,  he 
concluded  by  deducing  an  Eftimate  from  thence, 
that  125000  of  thefe  Veffels  opened  within  the 
Compals  of  a  Angle  Grain  of  Sand. 

3  If  the  Hand  be  inferted  into  a  Heap  of  Ice, 
which  has  been  preferved  under  Ground  in  the  Sum¬ 
mer  time,  it  will  frnoke  or  fume  in  a  manner  as  if 
it  was  on  Fire.  But  fuch  a  Fume  or  Vapour  is 
continually  exhaled  out  of  the  Body  *,  nor  is  it  pro¬ 
duced  by  Cold,  only  being  before  invifible,  it  is 
by  the  Cold  fo  much  condenfed  as  to  be  conlpicu- 
ous  to  the  naked  Eye  :  thus  the  Breath  in  Summer 
time  is  not  perceptible  as  it  paffes  out  of  the  Lungs, 
but  by  the  Winter’s  Cold  it  is  fo  much  condenfed 
as  to  appear  like  Smoke.  If  an  intenfe  Cold  could 
be  fuddenly .  produced  in  a  clofe  Chamber  full  of 
Company,  one  Perfon  would  not  be  capable  of 
feeing  another  through  the  Fog  or  Vapours  which  * 
exhale  from  their  own  Bodies,  almofl:  in  the  fame 
manner  as  the  Poets  feign  the  Gods  to  be  hid  each 
in  their  proper  Cloud.  In  India  the  Heat  is  per¬ 
petual,  nor  can  a  Perfon’s  Breath  or  perfpirable  Va¬ 
pours  be  there  at  any  time  feen  ;  infomuch  that 
when  the  Indians  are  brought  into  the  colder  Cli¬ 
mates  of  the  frigid  Zone,  they  are  furpriled  to  fee 
a  kind  of  Smoke  evacuating  by  their  Mouths,  as  if 
a  Fire  was  contained  within  them.  If  a  Piece  of 
gold  Coin  that  has  been  well  polifhed  and  cleaned, 
is  made  very  cold,  as  it  may  even  in  Summer,  by 

X  2  dipping 
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dipping  in  an  artificial  Mixture  of  Sal  Ammonia- 
cum  and  Water,  upon  applying  it  afterwards  to 
any  Part  of  the  Body,  it  will  be  obfcured  by  the 
perfpi ring- Vapours.  If  the  Arm  is  inferred  into  a 
glafs  Receiver,  the  exhaling  Vapours  will  be  con- 
denfed  into  Drops  hanging  upon  the  Sides  of  the 
Glafs  *,  it  is  therefore  certain,  that  a  moift  Vapour 
continually  exhales  from  the  Surface  of  the  Body. 
And  thefe  Vapours  flying  off  in  an  invifible  State, 
are  called  the  perfpirable  Matter  of  San'ctorlus  \  but 
when  the  final  1  Particles  of  thefe  Vapours  are  dis¬ 
charged  fo  near  each  other,  as'  to  come  into  Con- 
tad,  and  form  little  Drops,  we  then  give  them 
the  Denomination  of  Sweat.  But  as  there  are  ex¬ 
haling  Vefiels  opening  throughout  every  Point  of 
the  Cuticle  ;  fo  likewife,  agreeable  to  the  Courfe 
of  Nature,  there  muft  confequently  be  fmall  inha¬ 
ling  Vefiels  correfponding  to  the  former.  But 
both  thefe  Kinds  of  Vefiels  were  very  well  known 
to  Hippocrates ,  who  includes  both  Kinds  of  Perfo¬ 
ration,  exhaling  and  inhaling,  in  a  very  few  Words, 
when  he  tells  us,  66  That  all  the  Parts  of  the  Body 
“  perfpire  from  within  outwards,  and  from  without 
“  inwards.”  But  he  has  likewife  obferved,  that 
there  are  Cavities  in  the  Body,  which  in  a  healthy 
State  are  filled  with  Spirits,  but  in  a  difeafed  State 
they  are  filled  with  Ichor.  By  Spirits  he  underftands 
an  infenfible  Body,  which  yet  produces  a  confidera- 
ble  Effed;  and  by  ichor  he  intends  the  fame  infenfi¬ 
ble  Spirits  condenfed  into  a  vifible  Humour.  After 
Hippocrates ,  Galen  has  left  us  feveral  material  Paf- 
fages  concerning  the  Perfpiration.  But  the  firft 
who  made  any  Eftimate  of  this  confiderable  Dif- 
charge  was  Sanfforius,  an  Author  entirely  addided 
to  Galen ,  and  who  with  incredible  Labour,  and  in¬ 
numerable  Obfervations  made  during  the  Space  of 
thirty  Years,  compiled  together  the  molt  material 

Part 


§427*  Of  the  P erfpiration.  309 

Part  of  the  Do6trine  into  a  fmall  Book  of  a  few 
Pages,  reducing  the  particular  Experiments  into  a 
few  univerfal  or  general  Rules,  admitting  of  no 
Exceptions.  I  muft  in  ihort  confefs,  that  thefe 
Aphorifms  of  SanBorins ,  with  thofe  of  Hippocra - 
tes,  are  Writings  of  greater  Merit  than  any  other 
in  the  whole  Art  of  Phyfic  ;  and  even  if  we  com¬ 
pare  the  Merits  of  thefe  two  together,  the  Prefe¬ 
rence  will  perhaps  be  readily  given  to  Sanfforius. 

§.  427.  This  Exhalation  arifes  from  the 
whole  1  external  Cuticle,  as  alfo  from  the  Cu¬ 
ticle  of  the  Mouth,  Nofe,  Fauces,  Larynx, 
Lungs,  Oefophagus,  Stomach,  Inteft ines,  Blad¬ 
der,  and  Uterus ;  fo  that  the  Quantity  of  it 
exceeds2  the  aggregate  Quantity  of  all  the  other 
Fceces  together:  for  in  Italy  a  Perfon  who  is 
ftrong  or  middle  aged,  lives  regularly,  and 
ufes  a  moderate  Diet,  difcharges  as  many  Va¬ 
pours  from  the  external  Skin,  Mouth  and 
Noftrils,  as  is  equal  to  five  Eighths  of  what 
was  taken  into  the  Body  3. 

1  The  whole  Surface  of  the  human  Body,  with¬ 
out  excepting  any  Part,  is  perfpirable,  except  a 
Cicatrix  fhould  be  any  where  formed  by  a  Con- 
fumption  of  the  adipofe  Membrane,  or  a  Calloficy 
in  any  Part  of  the  Cuticle.  But  the  Scarf-Skin  is 
extended  or  continued  much  beyond  the  Skin  itfelf, 
which  terminates  at  the  Tarfus  or  cartilaginous 
Edge  of  the  Eye-lid  •,  whereas  the  Cuticle  is  in¬ 
flected  under  the  Eye-lid  to  the  Bulb  of  the  Eye 
itfelf.  The  Skin  itfelf  is  hardly  continued  above 
the  tenth  of  an  Inch  within  the  Nofe,  terminating 
fuddenly  as  if  it  was  cut  off,  while  the  Cuticle  dill 
continues  all  over  the  internal  Surface  of  the  Nofe, 

X  3  We 
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We  fee  that  the  Skin  terminates  abruptly  in  the 
Lips,  in  a  manner  as  if  it  was  cut  of;  but  the  Cu¬ 
ticle  itfelf  enters  the  Mouth  and  covers  the  Cheeks 

* 

and  Gums ;  then  again  it  becomes  thicker  upon  the 
Tongue,  almoft  as  it  appears  in  the  Hands  and 
Feet,  and  then  it  goes  on  to  cover  the  Infide 
of  the  Trachea  and  Lungs,  with  the  Oefopha- 
gus.  Stomach,  and  Inteftines.  Perfpiration  is 
therefore  made  as  well  from  the  internal  Surface 
of  the  Nofe,  Mouth,  and  efpecially  the  Lungs, 
which  laft  Exhalation  is  by  Sanfforius  computed 
to  be  one  fixth  Part  of  the  whole  Perfpiration  $ 
having  perhaps  made  the  Experiment  by  conden- 
fing  his  Breath  in  a  Glafs.  In  extreme  cold  Wea¬ 
ther  by  blowing  my  Breath  againft  a  Glafs,  it  has 
been  inftantly  covered  with  w^try  Drops,  which 
in  a  fmall  Space  of  Time  have  been  converted  into 
Ice  ;  and  by  this  means  one  may  weigh  the  Mot- 
fture  of  the  Breath,  provided  we  can  have  the 
Opportunity  of  Cold  whenever  we  pleafe.  But 
wherever  there  is  a  Cavity  in  the  Body  ;  there  is 
Perfpiration  carried  on.  Even  a  thin  Liquor  ex¬ 
hales  into  the  feminal  Veficles  as  well  as  into  the 
urinary  Bladder.  If  the  Moifture  be  wiped  off 
from  the  Pleura,  it  grows  moift  again,  and  if  you 
wipe  it  dry  a  fecond  time,  the  Humidity  will  even 
.  Hill  return  ;  but  then  this  internal  Perfpiration  is 
not  evacuated  from  the  Body,  but  abforbed  through 
the  Veins  deftined  to  that  Office. 

a  If  you  fhould  be  furprifed  that  an  invifible 
Vapour  fhould  carry  off  fo  large  a  Quantity  in 
proportion  to  what  is  evacuated  by  the  other 
Emundlories,  you  need  only  reflect  and  con  fid  er 
upon  thofe  Vapours  which  float  in  the  Air,  and 
are  collected  together  about  the  Tops  of  the 
Mountains,  fo  as  to  produce  the  vaft  Quantities 
pf  Water,  whjph  appear  to  us  in  the  Form  of 


§428..  Of  the  Perfpiration.  31 1 

fmall  Rivers,  or  Springs,  and  great  Showers  of 
Rain. 

3  Sanffiorius  fpent  thirty  Years  in  making  Ex¬ 
periments,  the  infinite  Number  of  which  he  redu¬ 
ced  to  a  few  Obfervations  and  general  Rules.  He 
found  that  the  Weight  of  his  Body,  for  Example, 
was  at  one  Day  120  Pounds,  and  the  next  Day 
at  the  fame  Hour  it  was  alfo  120  Pounds  :  but 
then  the  Urine  and  the  inteftinal  Fasces  weighed 
almoft  three  Pounds,  while  the  Aliments  both  fo- 
lid  and  fluid  taken  into  the  Body,  weighed  eight 
Pounds  ;  from  whence  he  concluded,  that  as  no 
Addition  was  made  to  the  Weight  of  the  Body, 
the  other  five  Pounds  of  the  ingefted  Aliments 
muft  have  pafled  off  by  fome  unknown  Courfe  j 
infomuch  that  of  eight  Pounds  of  Meat  and  Drink, 
only  four  Ounces  was  evacuated  by  Stool,  fixteen 
by  Urine,  and  twenty-four  at  leaft  exhaled  by  in- 
fenflble  Perfpiration. 

§.  428.  The  great  Subtlety  1  of  thefe  Va¬ 
pours,  and  the  equable  2  or  uninterrupted 
Manner  in  which  they  are  continually  and  ve¬ 
ry  copioujly  3  difcharged,  with  the  Senfe  of 
Lightnefs  4  which  they  produce  in  the  Body, 
the  Weight  of  which  is  increafed  5  by  the  Ba¬ 
lance  without  any  Senfe  of  Heavinefs  after 
Sleep  6,  demonftrates  the  Perfon  to  be  in  the 
moil  perfect  Health,  and  is  alfo  one  of  the 
principal  Means  of  preferving  7  Health. 

1  The  moft  healthy  Perfon  who  commits  no 
Error  in  his  Diet,  nor  in  any  of  the  fix  Non-na¬ 
turals,  will  not  evacuate  any  fenfible  Sweat,  but 
neverthelefs  he  will  be  five  Pounds  lighter  in  the 
Space  of  twenty-four  Hours  by  the  Exhalation  of 
this  invifible  Vapour,  But  the  Cold  of  the  exter- 
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nal  Air  cannot  but  conftringe  the  cutaneous  exha¬ 
ling  Pores,  fo  as  to  reduce  the  Mouths  of  each  to 
a  fmaller  Diameter  than  they  naturally  had  before ; 
and  this  is  evident  from  the  common  Experiment 
by  which  the  fame  Pores  being  quite  clofed  by  ex¬ 
treme  Cold,  the  retained  Vapours  elevate  the  Cuticle 
into  fmall  Tubercles.  In  the  mean  time  what  Hippo¬ 
crates  has  pronounced  is  certainly  true,  namely, 
that  in  the  Winter  and  Spring  the  Vifcera  are 
warmer,  and  digefb  more  powerfully  ;  fince  at 
thofe  times  we  eat  more  and  deep  better.  But 
thele  Obfervations  demonftrate  that  in  Winter  and 
Spring,  the  ingefled  Aliments  are  more  eafily  con- 
codted  and  evacuated  in  very  thin  perfpirable  Va¬ 
pours  ;  but  Health  is  always  the  more  perfect  as 
this  perfpirable  Matter  is  more  fubtilized  ;  and  it 
may  eafily  appear,  that  no  fmall  Force  is  required 
to  be  capable  of  attenuating  Beef,  for  Inflance,  fo 
as  to  exhale  or  flie  off  in  volatile  Vapours.  There¬ 
fore  the  fmaller  the  Pores  the  more  perfedt  is  the 
Perfpiration,  fince  they  only  exhale  the  mod  fubtle 
Particles :  and  Perfpiration  is  always  more  plenti¬ 
ful  in  proportion  as  a  larger  Quantity  of  the  Ali¬ 
ments  are  attenuated  into  perfpirable  Matter  by  a 
healthy  Perfon. 

a  For  Perfpiration  is  not  eafily  difturbed  by 
flight  Caufes,  but  continues  regularly  the  fame  for 
a  long  time  •,  the  Effedl  of  which  is  to  conduce  to 
long  Life,  provided  the  Weight  of  the  Body  al¬ 
ways  continues  the  fame,  whether  the  Perfon  eats 
little  or  much  i  for  the  Perfon  who  daily  finds  his 
Body  return  to  the  fame  Weight  for  many  Years, 
fuch  a  one  is  difpofed  to  live  long.  Even  this  is  a 
fare  Sign  of  a  ftrong  and  healthy  Habit,  fince  it 
fuppofes  a  conftant  Equality  of  all  the  Powers 
which  together  produce  Health.  Before  any  Dif- 
p|fe  the  Perfpiration  is  always  difturbed,  being 

either 
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either  diminifhed,  fupprefied,  or  render’d  fenfible 
in  the  Form  of  Sweat,  when  it  ought  to  have  been 
invifible  ;  and  then  we  perceive  a  Heavinefs  in 
the  Limbs.  Wafting  Bodies  often  become  a  whole 
Pound  heavier  within  the  Space  of  an  Hour.  If 
you  reftore  the  Perfpiration  to  a  gouty  or  dropfi- 
cal  Foot,  you  will  have  performed  all  that  is  ne- 
ceftary  towards  a  Cure.  Where-ever  a  Phlegmon 
is  feared,  no  Perfpiration  is  there  carried  on.  In 
all  acute  Difeafes,  a  Regard  mu  ft  be  had  to  the 
Tongue  and  Eyes:  for  if  the  Tongue  appears  co¬ 
vered  with  Mucus,  and  the  Eyes  look  red,  it  is  a 
certain  Sign  that  the  Perfpiration  is  diminifhed 
throughout  the  whole  Body. 

3  Whatever  is  difcharged  of  the  Aliments  by 
Perfpiration,  can  be  neither  crude  nor  half  concodl- 
ed,  but  muft  have  pafted  through  the  feveral  ne- 
ceftary  Degrees  of  Attenuation,  fo  as  to  exhale  in 
the  Form  of  Vapours  ;  and  therefore  in  general 
the  Perfon  is  better  in  Health,  as  the  Perfpiration 
is  larger. 

4  The  Body  fee  ms  light  as  to  Senfe,  whenever 
it  perfpires  equally  ;  and  this  happens  when  all  the 
Humours  of  the  Body  are  duly  circulated  through 
their  refpedlive  Veflels.  But  that  Part  of  the  Bo¬ 
dy  which  perfpires  lefs  than  the  reft,  muft  be  hea¬ 
vier  ;  and  if  the  whole  Body  does  notperfpire,  the 
Heavinefs  will  be  continued  throughout  the  whole. 
If  the  Perfpiration  is  frequently  interrupted,  and  as 
often  reftored,  then  the  Weight  of  the  Body  con¬ 
tinually  varies.  A  healthy  Man  weighing  two 
hundred  Pounds,  does  not  perceive  any  thing  of 
that  Weight  when  he  (lands  upon  his  Feet;  but  if 
he  is  affiidled  with  fome  Difeafe,  he  immediately 
feels  a  Heavinefs  all  over  his  Body,  which  he  is 
fcarce  able  to  fupport.  For  the  Body  feems  light 
gnd  infenfible  of  its  own  Weight  only,  when  all 
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the  Humours  are  pervious,  and  move  freely  and 
equably  through  all  the  Series  of  decreafing  Veffels, 
in  fuch  a  manner  that  all  the  Humours  which  are 
thinner  than  the  Blood  itfelf  may  be  fucceflively 
derived  from  thence,  and  pafs  readily  into  and 
through  their  refpe&ive  Veffels  ;  and  this  demon- 
ftrates  that  the  Solids  are  moft  exquifitely  adapted 
to  the  Fluids,  and  the  Fluids  or  Humours  to  their 
refpedlive  folid  Veffels, 

*  If  a  Perfon  grows  three  Pounds  heavier  with¬ 
in  the  Space  of  a  Year,  and  yet  does  not  perceive 
any  Impediment  in  the  Exercife  or  Motion  of  the 
Parts,  it  is  a  manifeft  Sign  that  the  Powers  of 
Health  are  perfedt  and  well  regulated  in  fuch  a 
manner  that  they  cannot  deftroy  each  other  :  and 
in  general  the  Body  appearing  to  be  heavier  by  the 
Balance,  and  yet  not  heavier  as  to  Senfe,  is  a  fure 
Sign  of  perfetff  Health  ;  for  fuch  a  Perfon  will 
neither  fweat  nor  difcharge  much  either  by  Urine 
or  Stool. 

6  If  the  Head  appears  free  for  exercifing  the 
Faculties  of  the  Mind,  it  is  a  Sign  that  Sleep  has 
had  a  good  Effeft  by  evacuating  the  redundant 
Humours  in  the  Form  of  perfpirable  Matter  •,  but  if 
the  Head  feels  dull  and  heavy,  it  is  a  Sign  that 
the  Veffels  of  the  Brain  are  not  duly  pervious,  and 
that  the  Perfpiration  itfelf  is  not  rightly  perform¬ 
ed,  whence  Difeafe  muft  be  the  Confequence. 

7  If  a  Phyfician  knows  how  to  retain  the  Per¬ 
fpiration  in  an  equable  and  juft  Degree,  he  knows 
the  great  Secret  of  curing  all  chronical  and  acute 
Difeafes.  But  fince  we  are  deftitute  of  any  fuch 
Method,  we  muft  endeavour  to  reftore  or  aug¬ 
ment  the  Perfpiration  in  proportion  to  its  Defici¬ 
ency, 

§.  429.  But 
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§.  429.  But  when  this  Difcharge  recedes 
from  the  afore-mentioned  Conditions  (§.  428), 
it  is  a  mod  certain  Sign,  and  almoft  the  firfb 
Caufe  of  Difeafes  *  in  the  Body, 

1  In  thofe  Perfons  who  have  a  Fever,  or  a  Pleu- 
refy  invading,  I  have  experienced  in  myfelf  that 
the  Body  is  dul]  or  heavy  for  two  or  three  Days 
before  the  Difeafe,  being  eafily  fatigued  and  out 
of  Breath  by  the  lead  Motion  or  Exercife.  Hence 
Hippocrates  obferves,  that  a  fpontaneous  Latitude 
is  a  Sign  or  Forerunner  of  Difeafe  :  but  this  Laf- 
fitude  is  alfo  a  Sign  of  a  diminiflied  Perfpiration. 
If  a  Perfon  perfpires  lefs  than  ufual  but  for  the 
Space  of  a  Day,  a  Heavinefs  or  Laflitude  will  be 
perceived.  From  hence  we  know  when  Perfpira¬ 
tion  is  impeded  *,  by  redoring  which,  we  reftore 
Health.  But  if  through  fatiguing  Bufmefs,  or 
any  other  Caufe,  you  negkd:  this  Evacuation,  and 
inadvertently  return  to  Labour,  the  whole  Power 
of  the  Diforder  will  then  be  returned  upon  the  Bo¬ 
dy  ♦,  from  whence  it  can  be  never  freed,  but  by 
redoring  the  Perfpiration.  In  fhort,  the  Cure  of 
a  Pleurify,  if  we  rightly  confider  its  Nature,  con- 
fids  in  redoring  the  Pervioufnefs  of  the  obdruded 
Veffels,  and  in  rendering  the  grofs  Humours  dif¬ 
fidently  fluid  ;  both  which  Intentions  are  anfwer- 
ed  by  procuring  a  free  Perfpiration.  Hence  thofe 
who  have  acute  Fevers  never  fweat  nor  perfpire 
in  the  Beginning  of  the  Diforder ;  but  if  a  flight 
Moidure  breaks  forth  fpontaneoufly  through  the 
Skin  before  the  third  Day  of  the  Difeafe,  the  Pa¬ 
tient  is  out  of  Danger,  and  the  Perfpiration  redo- 
red.  Nor  can  Obdrudions  of  the  fmaller  Veffels 
be  removed,  unlefs  the  larger  Veffels  are  fird  ren¬ 
dered  pervious.  The  Perfpiration  is  therefore  a 

fare 
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lure  Sign  both  of  the  approach  and  going  off  of  a 
Difeafe.  , 

§.  430.  This  infenfible  Evacuation  is  pre- 
ferved  ly  increafed  and  reftored  by  the  Vifcera, 
Veffels  and  Fibres  being  continued  in  full 
Strength ;  by  exerciflng  2  the  Body,  until  a 
flight  3  Sweat  begins  to  appear ;  by  a  moderate 
Ufe  of  Venery  4  occafioned  or  excited  by  the 
natural  Strength  of  the  healthy  Body,  and  not 
by  any  Irrigation  or  Advice  of  the  Mind ;  by 
continuing  the  Sleep  for  feven  or  eight  5  Hours, 
with  the  Body  well  covered  6  but  not  oppref- 
fed  with  too  great  a  Weight  of  Bed-cloaths  7  ; 
by  afle Sting  8  a  moderate  Degree  of  Chearful- 
nefs  or  Joy,  by  Youth,  and  the  Ufe  of  light  fo- 
lid  9  Food,  well  fermented  IO,  and  feafoned 
with  light  Spices,  avoiding  every  thing  fat  or 
oily  in  all  Shapes 5  and  laftly,  by  a  pure,  calm, 
dry,  heavy,  and  cold  Air  11 . 

1  All  thofe  Parts  of  the  Body  which  elaborate 
the  crude  Chyle,  and  make  it  pafs  through  all 
the  Degrees  of  Attenuation,  fo  as  to  pafs  off  at 
length  in  the  State  of  invifible  Vapours  or  perfpi- 
rable  Matter,  are  here  intended  :  and  therefore  the 
Stomach,  Inteftines,  Heart,  Lungs,  and  all  the 
Arteries,  &c.  are  thofe  Parts,  upon  the  Strength 
and  healthy  Difpofition  of  which  depend  the  For¬ 
mation  of  the  Chyle,  and  ultimate  Attenuation  of 
it,  in  order  to  evacuate  fome  Part  of  it  by  Perfpi¬ 
ration.  But  fince  the  perfpirable  Matter  of  Sanffo- 
rius  is  the  ultimate  and  fined  Excretion  in  the  Body, 
fuch  a  Degree  of  Health  and  Strength  is  required 
in  all  the  Parts,  as  may  be  fufficient  to  duly  cir¬ 
culate 
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culate  and  attenuate  the  Juices.  Hence  Hippocrates 
obferves,  that  the  Vifcera  are  naturally  ftronger  and 
warmer  in  the  Winter  and  Spring  *  though  Hel- 
mont  oppofes  this  Dodtrine,  and  contends  that  the 
Venters  are  at  that  time  colder:  but  he  did  not 
underhand  the  Mind  of  Hippocrates ;  for  the  divine 
old  Man  intends  that  Nature  generates  more 
Warmth  internally  in  the  Winter.  For  fince  the 
external  Air  is  at  that  time  very  cold,  and  conti¬ 
nually  takes  off  fome  Part  of  the  Warmth  of  the 
human  Body,  and  yet  we  fee  that  fo  much  Motion 
is  produced  by  the  vital  Powers,  as  fuffices  to  ren¬ 
der  the  Perfon  capable  of  all  the  Addons  of  Life, 
and  at  the  fame  time  to  produce  a  confiderable  At- 
mofphere  round  him  much  warmer  than  the  Air; 
it  is  evident,  that  the  Power  of  the  arterial  Svftem 
mull  be  at  that  time  great,  and  capable  of  circu¬ 
lating  the  Humours  through  the  Body  with  a  fuf- 
ficient  Degree  of  Motion.  Hence  it  does  not 
feem  extraordinary  or  incredible,  that  the  internal 
Part  ffiould  be  warmer  in  Winter  than  in  Summer  : 
for  there  is  no  Effedt  produced  by  the  Vifcera  or 
Veffels  upon  our  Humours,  except  that  which 
they  make  by  Preffure  and  Attrition  ;  nor  are  the 
Vifcera  any  thing  more  than  various  Heaps  or  Af- 
femblages  of  Veffels,  by  the  Efficacy  of  which  the 
groffer  Humours  are  attenuated  to  a  great  Degree 
of  Subtlety.  And  therefore  a  fimple  Contra¬ 
ction  of  the  folid  Fibres  and  Veffels  will  be  {c<b~ 
teris  paribus)  the  Caufe  of  the  moft  perfedi 
Digeftion  of  the  Aliments.  And  therefore  the 
Winter’s  Air  with  Froft,  free  from  Wind  and 
Clouds,  being  calm  and  heavy,  conftringes 
the  Fibres  of  the  Body,  and  increafes  their 
Strength,  by  which  a  great  Part  of  their  Hu¬ 
mours  are  elaborated  into  thin  perfpirable  Matter  : 
and  therefore  in  the  fharpeft  Winter  we  are  healthy, 
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ftrong,  very  hungry,  and  perfpire  more  largely. 
Bat  the  Ancients  erred  in  thinking  that  a  ferene 
Air  was  the  lighted. 

Our  Species  would  live  for  a  very  long  Time, 
if  they  were  to  be  never  diffolved  by  Motion,  nor 
fpoiled  by  Idlenefs :  for  the  Body  being  too  much 
exercifed,  renders  all  the  Small  Veffels  callous  \ 
and  too  much  Reft  caufes  Stagnations  and  Obftru- 
dtions  of  the  impervious  Humours.  The  Medium 
therefore  betwixt  Idlenefs  and  violent  Exercife 
ought  to  be  encouraged,  to  render  the  Humours 
pervious  through  the  Veffels,  anddifpofe  the  Body 
to  long  Life. 

3  The  Perception  of  an  unufual  Heavinefs  in  the 
Body,  gives  fome  Reafon  to  fear  that  Difeafe  is  at 
hand  ;  and  therefore  let  the  Body  be  exercifed  ’till 
a  Sweat  begins  to  appear,  but  yet  not  to  fuch  a 
degree  as  actually  to  produce  a  Sweat,  but  only 
a  flight  Moifture  of  the  Skin.  Thus  if  the  Dis¬ 
order  is  removeable,  it  will  be  carried  off  by  re- 
ftoring  the  Perfpiration,  and  the  equable  Adfion 
of  the  Solids  and  Fluids  upon  each  other.  Nor 
can  Perfpiration  be  reftored  before  the  Parts  have 
thus  recovered  their  healthy  State.  This  Motion 
or  Exercife  of  the  Body  before  Meals,  is  likewife 
one  of  the  beft  means  to  reftore  a  Janguifhing 
Appetite.  But  we  perfpire  more  in  twenty-four 
Hours  by  a  gentle  Exercife,  than  if  we  ufe  fuch 
a  violent  Motion  of  the  Body  as  to  produce  a 
Swear.  For  although  a  larger  Evacuation  is  made 
in  a  fhorter  time  by  Sweat,  yet  that  will  ftop  af¬ 
ter  a  while,  and  the  remaining  Part  of  the  Day 
will  be  attended  with  a  lefs  Perfpiration  from  the 
Supervening  Cold  ;  whereas  if  you  only  exercife 
the  Body  fo  as  to  increafe  the  infenfible  Perfpira¬ 
tion,  the  Skin  will  remain  in  a  kind  of  warm  At~ 
mofphere,  and  continue  to  perfpire. 

Celfus 
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4  Celfus  obferves  that  this  Exercife  renders  the 
Body  light,  only  upon  certain  Conditions,  when 
he  fays,  that  Venery  feldom  ufed  llirs  up  the  Hu¬ 
mours  of  the  Body  to  a  brifker  Motion,  but  too 
frequently  ufed  diffolves  andconfumes  them.  Thofe 
who  have  laboured  under  a  Gonorrhoea,  who  fweat 
profufely,  or  difcharge  too  great  a  Quantity  of 
Saliva  or  Urine,  all  fuch  Perfons  perfpire  lefs  than 
others.  They  who  have  taken  a  purgative  Medi¬ 
cine  find  themfelves  opprefied  with  a  fort  of  Hea- 
vinefs,  fome  time  after  the  Operation  of  the  Me¬ 
dicine,  and  this  notwithdanding  they  difcharged 
three  Pounds  of  intedinal  Fasces  *,  for  the  Sanfto- 
rian  Perfpiration  is  by  that  means  diminifhed, 
which  in  a  healthy  Perfon  is  of  itfelf  more  than 
equal  to  all  the  other  Excretions.  The  fame  is 
alfo  true  of  the  Sweat,  after  which  the  Body  is 
found  to  be  likewife  heavier. 

5  It  is  not  a  little  furprifing  how  much  Sleep 
conduces  to  Perfpiration.  Sleep  is  neceffary  to 
Health,  and  therefore  ought  not  to  be  negledled* 
as  many  have  taught.  Thofe  who  break  their 
Sleep  in  order  to  make  the  Night- hours  as  the 
bed  Time  for  their  Study,  do  not  a£t  agreeable  to 
Nature  ;  for  by  dudying  in  the  Night-time,  Sleep 
creeps  upon  the  Body,  and  the  Intellects  are  not 
fo  acute.  We  deep  more  in  the  Winter  time, 
and  we  are  in  that  Part  of  the  Year  dronger* 
But  no  Sleep  naturally  follows  unlefs  the  Body 
be  moderately  warm,  for  we  do  not  reckon  that 
Lethargy  which  is  induced  by  the  mod  fevere 
Cold  to  be  a  true  kind  of  Sleep,  for  it  is  in  re¬ 
ality  a  Difeafe.  When  we  deep  therefore,  the 
Body  is  fufpended  as  it  were  in  a  vaporous  Bath, 
namely,  in  the  Atmofphere  of  its  own  perfpirable 
Vapours  confined  by  the  Bed-deaths.  But  how 
great  a  Power  the  retained  Exhalations  of  the 
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human  Body  have  upon  the  Skin,  is  evident  from 
the  Application  of  Emplaftures,  under  which  the 
obftru&ed  Parts  are  mollified,  not  by  the  Virtue 
of  the  Plaifter,  but  by  the  perfpirabJe  Matter  it- 
felf,  which  is  repelled  and  confined  by  the  Plaifter, 
fo  as  to  adhere  to  the  Surface  of  the  Skin  in  the 
Form  of  moift  Drops.  In  Sleep  therefore  the 
cutaneous  Veflels  are  mollified,  and  rendered  ex¬ 
tremely  pervious,  fince  the  Perfpiration  is  at  that 
time  larger  than  at  any  other.  But  too  much 
Sleep  is  prejudicial,  as  Sanfforius  obferves,  fince  it 
renders  the  Body  ftupid,  and  apt  to  retain  the  Mat¬ 
ter,  which  ought  to  be  tranfpired  in  the  Day 
time. 

6  *  To  fleep  with  the  Body  uncovered  is  ex¬ 
tremely  dangerous,  fince  it  obftrucfts  the  Perfpira¬ 
tion,  and  caufes  the  worft  Difeafes  ;  only  the  Beep¬ 
ing  one  Night  in  the  open  Air  in  the  hot  Countries, 
produces  the  moft  dreadful  Difeafes ;  compounded 
of  a  Palfy  and  Convulfions,  termed  Beriberi.  Even 
in  Europe ,  if  young  Men  fleep  with  their  Bodies 
uncovered,  they  become  rheumatic  when  they 
grow  old,  and  are  troubled  with  the  Gout  irre- 
moveably  fixed. 

6  Lower  has  fupplied  us  in  another  manner  with 
the  true  Time  for  Beeping.  For  if  a  healthy  Per- 
fon  falling  takes  a  large  Quantity  of  Milk,  Water, 
and  Bread  boiled  together,  the  Blood  which  is 
drawn  from  a  Vein  feven,  eight,  or  nine  Hours  af¬ 
ter,  has  a  fort  of  Chyle  like  Cream  fwimming  up¬ 
on  it  (§.  13 1.)  But  if  a  Vein  is  opened  ten  or 
twelve  Hours  after,  there  will  be  a  yellow  Serum  in- 
ftead  of  Chyle.  Therefore  the  Perfpiration  does 
not  fucceed  well,  until  all  the  crude  Juices  derived 
from  the  Aliments  are  firft  digefted  or  attenuated 
by  the  vital  Powers ;  and  this  cannot  be  expelled 
before  ten  Hours  are  paft  after  the  Meal. 
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7  Left  the  Blood  being  prefled  from  the  Surface 
of  the  Body,  fhould  flow  in  too  great  a  Quantity 
upon  the  Brain,  which  is  free  from  the  fame  Pref- 
fure.  And  befldes  this,  a  Perfon  who  lies  covered 
with  too  many  Cloaths  is  obliged,  by  the  Senfeof 
the  Opprefllon,  to  move  and  turn  himfelf  about  in 
the  Bed,  which  obftruds  the  Perfpiration.  But 
we  learn  from  Experience,  that  the  moft  violent 
Labour,  or  long  fatiguing  Journey,  does  not  tire 
a  Perfon  fo  much  as  often  turning  and  tofling  about 
in  the  Bed  during  theSpace  of  one  Night. 

8  Santlorius  has  laid  it  down  as  a  Rule  founded 
on  Experience,  that  extreme  Joy  increafes  the  Per¬ 
fpiration  fo  much,  as  to  fuddenly  exhauft  the  Body 
of  its  thinner  Juices,  and  prevent  the  animal  Spi¬ 
rits  from  following  in  a  continued  Courfe  through 
the  Nerves :  and  hence  it  is  that  more  have  been 
known  to  die  with  extreme  Joy,  than  with  Grief. 
We  read  of  a  Woman,  named  Laccena ,  who  be¬ 
ing  perfuaded  that  her  Son  was  killed  by  the  Ene¬ 
mies  Swords,  when  fhe  fuddenly  faw  him  return 
not  only  alive,  but  adorned  with  the  Marks  of 
Vidtory,  fhe  expired  in  embracing  him.  I  knew 
an  Inftance  of  a  Girl,  who  went  from  Holland  into 
Afia  to  fee  her  Brother  ;  but  he  expecting  her,  or¬ 
der’d  a  fplendid  Equipage  of  Plate  to  be  got  in 
Order,  and  commanded  his  Servants  to  furnifh  a 
magnificent  Houfe  for  their  new  Miftrefs  his  Sifter ; 
but  fhe  being  furprifed  at  his  vaft  Riches,  and 
overjoyed  with  his  Kindnefs,  expired  in  the  Con¬ 
firmation.  But  moderate  Paflions  of  the  Mind, 
accompanied  with  Joy,  conduce  much  to  Health. 

9  The  Flefti  of  Mutton  or  Lamb,  Poultry, 
Pigeons,  &c.  is  foon  digefted,  efpecially  when 
drefled  with  Onions,  Garlick,  and  other  Spices. 
But  Lard  or  Bacon,  and  all  fat  Subftances,  dimi- 
nifh  Perfpiration.  Sanfforius  has  handled  this  Mar- 
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ter  very  well  in  his  Aphorifrns,  in  which  he  has 
given  us  more  Inftruftion  than  has  been  wrote 
concerning  the  Nature  of  the  Aliments  in  the  vaft 
Volumes  of  the  Ancients.  But  Perfpiration  fuc- 
ceeds  the  bed,  when  lean  Meat  is  taken  fparing- 
ly,  and  with  folid  Bread,  and  the  drier  the  Flefh, 
or  the  harder  the  Bread,  luch  as  Bifket,  the  more 
eafy  is  it  to  be  digefted,  provided  the  Organs  are 
ftrong  enough.  The  Slaves  which  row  the  Gallies 
in  the  Mediterranean  live  very  well  in  Health  on¬ 
ly  upon  Bifket  Bread,  Vinegar  and  Water,  fo  as  to 
undergo  the  hardeft  Labour  continually,  without 
being  able  to  get  any  Sleep,  but  what  they  take  in 
an  ereft  Fofture.  Roafted  Meats  are  more  perfpi- 
rable  than  thofe  which  are  boiled  ;  and  Bifket- 
Bread  is  more  eafily  attenuated  in  the  Blood, 
than  a  Decoftion  of  Barley.  But  fat  Subftances 
obftruft  the  fmaller  Veflels,  and  impede  Perfpira¬ 
tion  ;  or  even  if  they  are  externally  applied,  they 
excite  an  Inflammation.  Flefh  Broths  eafily  pafs 
off  in  Sweats. 

10  Road  Meat  is  lighter  than  Water,  and  Bifket- 
Bread  dill  lighter  than  Flefli.  They  who  eat  hot 
Roles  or  Cakes  will  perfpire  one  Pound  lefs  in  the 
Day  than  they  other  wife  would,  as  Sanftorius  af¬ 
firms. 

11  The  Ancients  aflert,  that  a  pure,  dry,  cold, 
and  light  Air  promotes  Perfpiration,  increafes  the 
Appetite,  and  drengthens  the  Body.  But  the  Air 
is  certainly  heavier  at  that  Time,  fince  the  Mer¬ 
cury  in  the  Barometer  (lands  at  twenty-eight  In¬ 
ches,  when  the  Air  is  of  a  moderate  Weight  ;  but 
if  the  cold  becomes  very  intenfe,  the  Mercury  ri- 
fes  an  Inch  higher.  Since  therefore  the  Weight  of 
the  Air  is  increafed  one  twenty-eighth  Part  in  very 
cold  Weather,  our  Veflels  being  more  comprefled 
will  contract  more  ftrongly,  fo  as  to  aft  with  the 
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twenty  eighth  Part  of  their  Force  increafed.  But 
when  the  Ancients  fpeak  of  a  heavy  Air  as  perni¬ 
cious,  they  underhand  a  foggy  or  cloudy  Air, 
which  is  lighter,  as  appears  from  the  falling  of  the 
Mercury,  which  is  the  lowed  before  Rain,  when 
the  whole  Air  is  filled  With  the  pendulous  Clouds. 
But  the  Ancients  were  defiitute  of  the  Indruments 
neceflary  for  thefe  Experiments, 

§.  431.  But  every  thing  of  a  contrary  Na¬ 
ture  to  thofe  before-mentioned,  as  alfo  an  In- 
create  of  all  the  other  Excretions  1 ,  either  di- 
minifh,  flop,  or  deprave  this  infenfible  Dif- 
charge, 

t 

*  Such  as  purging  of  the  Bowels,  &c.  For  it 
is  a  great  and  epidemical  Error,  to  imagine  the 
Parts  to  be  in  a  healthy  State,  when  the  Faeces  are 
difcharged  from  the  Bowels  in  a  fluid  State  •,  and 
from  whence  many  are  falfly  perfuaded,  that  the 
Body  can  become  lighter  no  other  Way  than  by 
this  grofs  Evacuation.  For  in  this  Difcharge  by 
purging,  the  equable  Motion  and  Diftribution  of 
the  Humours  is  difturbed  throughout  the  whole 
Body,  infomuch  that  one  Pound  of  Fteces  evacua¬ 
ted  in  a  fluid  State  from  the  Bowels  occafions  two 
Pounds  to  be  retained,  which  would  have  other- 
wife  perfpired,  whence  the  Body  becomes  more 
heavy  than  if  no  fuch  Evacution  was  ufed  :  nor 
ought  Purges  to  be  ufed,  unlefs  the  Seat  of  the 
Diforder  is  in  the  firfl:  Paflages,  or  unlefs  the  Mo¬ 
tion  of  the  Humours  is  to  be  diminifhed.  But  it 
ought  not  to  feem  flrange,  that  Perfpiration  fhould 
exceed  the  other  Excretions,  for  the  Extent  of  its 
fecretory  Organ  is  the  larged  of  any,  no  fmaller 
than  the  whole  Surface  of  the  Body  itfelf ;  whereas 
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the  Urine  is  feparated  only  from  the  Kidneys,  the 
inteftinal  Faeces  from  the  Cavity  of  the  Inteflines, 
and  the  Mucus  of  the  Nofe  is  fecerned  by  the 
Metnbrana  Schneideriana.  In  fhort,  all  the  other 
Excretions  are  confined  to  fingle  and  fmaller  Parts 
of  the  Body. 

§.  432.  From  hence  we  may  be  able  to 
underfland  the  Kind  of  Matter  1  compofing 
this  perfpirable  Humour,  as  alfo  the  Caufes  2, 
-Effects  3,  Necejfity  4,  and  Ufes  5  thereof;  more 
efpecially  for  promoting  the  Softnefs  and  Flexi¬ 
bility  of  the  Parts,  and  for  reftoring  their  loft 
Subftance :  but  it  more  efpecially  ferves  to  ren¬ 
der  the  nervous  Papillae  mod  lively,  and  apt 
to  be  affefted  by  Objects,  as  well  as  to  remain 
always  ready  to  carry  or  tranfmit  the  Im- 
preffions  of  thofe  Objects  to  the  Senforium. 

1  We  are  not  to  underfland  San-florius  as  if  the 
perfpirable  Matter  was  derived  only  from  the  Food 
or  Aliments  ;  for  that  was  an  Error  or  Overfight 
in  him.  Fie  fays  indeed,  that  after  taking  eight 
Pounds  of  Food  and  Drink,  within  twenty- four 
Hours  the  Body  will  return  to  its  former  Weight ; 
and  of  the  eight  Pounds  of  Aliment  three  only 
will  be  difcharged  by  Stool,  Urine,  Spittle,  Mu¬ 
cus  of  the  Nofe,  or  all  other  fenfible  Excretions 
put  together  ;  and  that  therefore  of  confequence, 
the  other  five  Pounds  muff  have  paffed  off  by  Per¬ 
fpiration.  But  it  does  not  appear  that  he  intends  the 
five  Pounds  of  perfpirable  Matter  difcharged  from 
the  Body,  was  derived  from  the  Aliments  only  ;  but 
that  for  five  Pounds  of  Aliment  retained,  a  like 
Quantity  is  perfpired  or  exhaled  from  all  the  Pores 
of  the  Body,  either  from  the  alimentary  Juices,  or 
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from  the  animal  Humours  before  in  the  Body.  It 
feems  much  more  probable  that  fuch  Humours 
which  had  been  highly  attenuated,  fhould  be  ca¬ 
pable  of  patting  through  the  exhaling  Pores,  ra¬ 
ther  than  the  thick  or  vifcid  Matter  of  the  Food, 
Ale,  Bread,  Flefh,  &c.  which  have  not  yet  been 
duly  attenuated,  fhould  exhale  in  the  Form  of  in- 
vifible  Vapour,  or  be  fo  highly  fubtilized  within 
the  Space  of  a  Day,  as  to  pafs  off  by  infenfible 
Perfpiration.  This  can  by  no  means  be  admitted, 
and  even  Water  itfelf  is  not  believed  to  be  perfpi- 
rable  immediately  by  the  modern  Phyficians.  Dogs 
fmell  out  their  Matters  by  a  very  fmall  Quantity 
of  the  perfpirable  Matter.  I  faw  a  Dog  at  Am - 
fterdam  having  loft  his  Matter  in  a  Crowd  of  Peo¬ 
ple,  was  therefore  obliged  to  run  about  continually 
after  the  Steps  of  his  Matter  ’till  he  came  to  the 
Houfe  in  which  he  had  taken  up  his  Refidence. 
There  are  therefore  feme  Particles  in  the  exhaling 
Matter  peculiar  to  every  particular  Perfon,  by  the 
Scent  of  which  the  Animal  can  dift inguifh  one 
Man  from  all  others ;  but  this  can  never  be  ex- 
pedted  from  fimple  Water. 

i  The  Caufe  is  a  high  Attenuation  of  the  Hu¬ 
mours,  pervious  through  all  the  Series  of  Vefiels 
by  the  Force  of  the  Heart  and  Arteries,  by  which 
alfo  the  Humours  are  expelled  through  the  per¬ 
vious  VettTels,  after  having  been  luffieiently  at¬ 
tenuated  by  the  Vis  Vitae  :  and  thefe  Caufes  con¬ 
tinuing  to  attenuate  and  divide  the  alimentary 
Matter,  it  is  at  laft  difeharged  through  the  Skin  in 
the  Form  of  infenfible  Vapours. 

3  The  Effedts  are,  i.  To  evacuate  the  Matter 
which  has  been  firft  attenuated  by  the  vital  Pow¬ 
ers.  2.  To  relieve  the  other  Secretions ;  for  when 
more  Matter  exhales  through  the  Skin  there  is  lefs 
difeharged  by  the  other  Emundlories.  When  the 
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Skin  is  relaxed  the  Bowels  are  conftipated,  fays 
Hippocrates.  3.  That  the  Matter  brought  laft  to 
the  Veflfels  of  the  Skin  may  meet  with  tranfmit- 
ting  and  excretory  Duds  *,  for  if  the  Matter  of 
Perforation  was  to  be  confined  in  the  Body,  it 
would  fwell  in  all  Parts  to  an  immenfe  Bulk,  and 
the  Vefiels  would  refill  the  perfpirable  Humours 
which  were  to  be  laft  evacuated. 

4  Namely,  to  difcharge  from  the  Body  what¬ 
ever  Humours  are  fubtilized  and  attenuated  fmall 
enough  to  pafs  through  this  Emundory. 

*  It  ferves  to  render  the  Skin  and  all  other  Parts 
of  the  Body  flexible  ;  for  that  the  Body  might  be 
moveable  it  was  neceflary  for  it  to  confift  of  very 
minute  Veflfels,  capable  of  admitting  only  the  molt 
fubtle  Humours.  Befides  this  it  was  neceflary  for 
the  Body  to  be  fenflble  in  every  Point  of  its  Sur¬ 
face,  and  therefore  it  is  covered  all  over  with  ner¬ 
vous  Papillae.  But  the  Papillae  when  dry  grow 
rigid  and  become  callous  *,  the  Prevention  of  which 
could  not  have  been  effected  by  the  V eflels  which 
run  betwixt  the  Papillae  :  but  it  was  neceflary  for 
a  very  thin  Liquor  to  be  fecerned  under  the  Cuti¬ 
cle,  by  which  means  the  Papillae  and  whole  Sur¬ 
face  of  the  Skin  are  continually*  moiftened  as  it 
were  in  a  vaporous  Bath,  fo  as  to  remain  fufcep- 
tible  of  Senfe  and  Motion.  Hence  therefore  the 
perfpirable  Matter  mu  ft  remain  fome  time  in  the 
Extremities  of  the  Veflfels  before  it  pafies  quite 
through  them  ;  and  that  the  perfpirable  Matter  does 
remain  or  hefitate  fome  time  under  the  Cuticle,  may 
appear  from  thofe  Tubercles  which  arife  in  the  Sur¬ 
face  of  the  Body,  by  the  fudden  Contad  of  the  cold 
Air  j  which  cannot  be  well  afcribed  to  any  other 
Caufe  than  a  Conftridion  of  the  Pores  or  perfpi- 
ring  Duds,  by  which  the  Matter  is  confined.  But 
in  thofe  Animals  where  the  Skin  is  rigid,  as  in 

the 
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the  Rhinoceros,  Elephant,  &c.  which  have  little 
more  of  their  Body  flexible  befides  the  Snout  and 
their  Legs ;  in  thefe  the  Perfpiration  is  but  fmall, 
while  the  other  fenflble  Evacuations  by  Urine, 
Stool,  &c.  are  very  copious. 

§.  433.  From  hence  we  may  underftand 
that  by  increafing  the  Evacuation  of  Sweat 
(§.  425.),  and  by  enlarging  the  fudoriferous 
Veflels,  Perfpiration  will  be  neceflarily  dimi- 
nifhed  by  comprefing  1  the  fmaller  exhaling 
Veflels. 

Alfo  that  bywiolent  Motion  and  too  great 
Heat  2,  this  perfpirable  Matter  is  turned  into 
Sweat. 

Whereas  by  moderate  3  Exercife,  and  mo¬ 
derate  Warmth,  the  infenfible  Perfpiration  is 
very  much  promoted. 

Alfo  that  nothing  is  more  conducive  to  pro¬ 
mote  this  infenfible  Evacuation,  than  gentle 
Friffions  4  continued  for  a  long  time. 

That  Sweat  continued  to  Profufion  for  too 
long  a  time,  relaxes  and  weakens  5  the  whole 
Habit,  with  a  Senfe  of  Laflitude  or  Weari- 
nefs. 

Why  this  fenfible  Evacuation  happens  more 
frequently  to  weak  6,  phthifical,  and  confum- 
ptive  7  People ;  as  alfo  to  thofe  who  faint 
away  or  are  dying,  in  which  Cafes  Sweats  al¬ 
ways  happen  as  a  neceflary  Confequence. 

Why  Perfpiration  is  the  fmalleft  immediate¬ 
ly  after  8  a  Meal,  and  a  long  time  after  9,  or 
before  the  next  Meal,  and  this  even  in  a  heal¬ 
thy  Perfom 

Y  4  Why 
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Why  Perfpiration  is  the  largeft  from  the 
jijth  IQ  to  the  tenth  Hour  after  Dinner,  or  any 
other  Meal. 

Why  riding  on  Horfeback,  or  in  a  Coach, 
as  alfo  failing  in  a  Boat,  together  with  violent 
Exercife  upon  the  Ice  II,  or  in  the  Snow,  fo 
greatly  promote  this  infen fible  Evacuation. 

1  The  fudoriferous  and  perfpiring  Veflels  are* 
contiguous  to  each  other,  fo  that  when  the  former 
are  dilated,  the  latter  mud  be  confequently  com- 
p  re  fled  or  dimini  filed  *,  and  befides  this,  the  per- 
jpiring  Veflels  are  naturally  more  compreflible  with 
a  lefs  Force,  fince  they  are  lefs,  and  compofed  of 
thinner  Coats  than  the  former.  So  often  therefore 
as  the  grofler  Humours  are  by  violent  Motion  or 
Exercife  more  ftrongly  urged  through  the  larger 
Veflels  of  the  Skin,  fo  often  will  the  lmaller  exha¬ 
ling  Veflels  be  comprefled,  whence  the  Perfpiration 
will  be  diminifhed;  nor  can  the  fmaller  Veflels  be 
dilated,  until  the  larger  ones  are  firfl  comprefled. 
For  the  Motion  of  the  Blood  is  greateft  in  the  Ar¬ 
teries,  and  fmalleft  in  the  Vein's  *,  whence  it  hap¬ 
pens,  that  in  the  moft  ardent  Fever  the  Skin  per- 
fpires  little  or  nothing  :  even  the  more  violent  Ex- 
ercifes  and  warmed  Medicines  are  fo  far  from  in- 
creafing  Perfpiration,  that  they  diminifh  it ;  fince 
they  impel  the  red  Blood  into  the  fmaller  Veflels, 
which  are  impervious  to  fuch  grofs  Particles, 
whence  the  other  finer  Juices  are  excluded  from  en¬ 
tering  their  proper  Veflels.  Add  to  this,  that  by 
Sweat  are  evacuated  thofe  Humours  in  a  thick  and 
vifcid  State,  which  if  they  had  continued  in  the 
Body,  might  have  been  fo  far  attenuated  by  re¬ 
peated  Circulations,  as  to  pafs  off  by  infenfible 
Perfpirationo  And  for  this  Reafon  alfo  the  in  fen-. 
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fible  Perfpiration  is  diminiftied,  namely,  becaufe 
the  proper  Matter  is  not  fupplied  to  the  exhaling 
Veffels.  In  fhort,  the  fmall  Veffels  are  dilated  by 
Heat  and  Motion  ;  and  when  dilated,  they  do  not 
tranfmit  the  thin  perfpirable  Matter,  but  difcharge 
Sweat :  but  Sweat  differs  from  perfpirable  Matter, 
fince  the  former  is  yellow,  faline,  and  foetid  ; 
whereas  the  perfpirable  Matter  is  deftitute  both  of 
Colour,  Smell,  and  Tafte. 

*  I  went  into  a  Sugar-baker’s  Workhoufe  at 
Amsterdam ,  in  which  they  are  obliged  to  ufe  a 
great  Heat  to  dry  the  Loaves  ;  to  which  Heat  the 
Workmen  being  accuftomed,  they  fupported  it 
well  enough  *,  but  yet  I  not  being  accuftomed 
thereto,  was  not  able  to  fuftain  the  Heat  for  above 
three  Minutes  before  the  Sweat  ran  down  me.  Ber¬ 
nier ,  in  his  Journey  made  with  the  Mogul’s  Court 
into  Cacheir ,  writes  to  his  Friend,  that  in  amend¬ 
ing  the  Mount  Bember ,  which  rifes  fteep  from  the 
Plain  of  Indoftan  ;  44  1  melt  away,  fays  he,  in 
Sweats ;  I  drink  to  no  purpofe,  for  the  very 
next  Moment  I  am  equally  as  hot  and  thirfty  as 
before.” 

s  In  Sleep  the  Humours  are  equably  diftributed 
through  the  Arteries  and  Veins  *,  whereas  in  the 
Time  of  a  Performs  being  awake,  their  Diftributi- 
on  is  unequal,  more  Blood  being  impelled  into  the 
Arteries  when  the  Body  is  exercifed,  and  more  col¬ 
lected  in  the  Veins  when  the  Body  is  at  Reft. 
Hence  therefore  in  Sleep  the  Circulation  is  more 
equably  and  perfectly  carried  on,  while  the  vital 
Powers  are  at  the  fame  time  more  advantageoufly 
applied  *,  by  which  means  the  Humours  are  fooner 
attenuated,  and  all  the  Veffels  render’d  freely  per¬ 
vious.  The  fame  alfo  follows  from  moderate 
Exercife,  which  comes  between  Reft  and  hard  La¬ 
bour,  by  which  the  Arteries  are  fo  filled*  and  the 
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Veins  are  fo  moderately  emptied,  that  neither 
of  thofe  VefTels  are  too  much  dilated.  If  thefe 
Caufes  are  increafed,  that  is,  if  the  Blood  is 
moved  more  impetuouOy,  the  larger  Arteries 
will  then  be  diftended,  fo  as  to  comprefs  the 
perfpiring  Veftels  ;  and  fometimes  the  fangui- 
ferous  Arteries  become  fo  turgid,  as  to  force 
their  contained  Blood  into  the  ferous  VelTels,  which 
is  alfo  a  manifeft  Confequence  from  the  drinking 
of  Tea.  Alfo  in  a  flight  Fever,  if  the  Matter  is 
not  difcharged  by  a  plentiful  Perfpiration,  but  is 
fuddenly  checked  or  fupprefted,  it  may  fettle  or 
ftagnate  in  fome  Parts,  and  form  fcirrhous  Tu¬ 
mors.  If  Exercife  is  not  followed,  then  the  Hu¬ 
mours  are  not  fo  well  attenuated,  and  confequent- 
ly  they  will  not  be  perpetually  impelled  through 
the  fmaller  Veftels.  It  is  therefore  evident,  that  a 
Medium  is  to  be  followed  betwixt  thefe  two  Ex- 
tremes,  of  violent  Motion,  and  too  great  a  Reft 
of  the  Humours  ;  and  it  is  alfo  evident,  that  Fe¬ 
vers  may  as  well  arife  from  a  SupprefTion,  as  from 
too  great  an  Increafe  of  this  Evacuation. 

4  Galen  had  fo  great  a  Dependance  on  and 
efteem  for  this  Remedy,  that  he  has  wrote  a  whole 
Book  concerning  Fri&ion.  The  Ancients  after 
placing  the  Perfon  in  a  Stove,  rubbed  the  Skin 
with  dry  rough  Cloths  made  warm,  by  which 
means  they  highly  attenuated  the  Humours,  and 
at  the  fame  time  increafed  the  Power  or  Adtion  of 
the  VelTels  ;  and  by  thefe  means  Perfpiration  may 
be  reftored  after  it  has  been  a  long  time  fuppref- 
fed.  I  even  lay  very  little  Strefs  or  Dependance 
upon  any  other  means  in  chronical  Diforders.  I 
had  under  my  Care  a  young  Man  whofe  Abdo¬ 
men  felt  fo  hard  and  diftended  to  the  Touch  as 
if  it  contained  Pieces  of  Wood  ;  but  yet  I  refto¬ 
red  this  Patient  to  a  perfect  State  of  Heabh  by 
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a  conftant  Ufe  of  Mead,  with  the  Ufe  of  Fri¬ 
ctions  repeated  every  Day.  But  the  Meafure  of 
the  FriCtion  is  to  be  determined  by  the  Return 
of  the  natural  Heat,  for  if  it  be  increafed  beyond 
that,  more  or  lefs  of  a  Fever  is  produced. 

5  Sweat  if  it  is  not  critical  weakens  the  Body  in 
all  Diforders,  becaufe  it  evacuates  the  ufeful  toge¬ 
ther  with  the  excrementirious  Humours ;  for  fince 
the  more  fubtle  and  grofs  Juices  will  be  expelled 
together,  the  nutritious  Juice  with  the  nervous 
Fluid  or  Spirits  will  efcape  together.  Befides  this, 
too  much  Sweat  interrupts  or  weakens  the  continued 
Preffure  from  the  Heart  to  the  fmalleft  Arteries  in 
the  Encephalon  *,  and  from  hence  Weaknefs  and 
Faintings  follow. 

6  Thofe  who  are  afflicted  with  an  acute  Fever, 
have  their  Skin  always  dry  *,  but  when  Death  ap¬ 
proaches,  a  yellow,  foetid,  vifcid,  and  cold  Sweat 
appears  all  over  the  Body.  In  this  cafe  then  all 
the  minute  Valves  which  cover  the  Mouths  of  the 
fudoriferous  Velfels,  with  all  the  cutaneous  Sphin¬ 
cters  are  relaxed,  and  from  hence  the  Humours 
which  were  before  accumulated  in  thofe  Veffels 
meet  with  a  ready  Difcharge  after  the  Refiftance 
is  taken  off.  For  it  muft  be  obferved,  that  not 
only  the  Mouth,  Eyes,  urinary  Bladder,  &c.  are 
provided  with  their  proper  SphinCters,  but  even 
every  Velfel  and  Part  of  the  Body  have  a  con¬ 
tractile  Power,  by  which  they  exclude  every  thing 
injurious.  When  a  Perfon  is  invaded  with  the 
Plague,  he  perceive  a  Senfation  as  if  .cold  Water 
was  poured  over  him,  whereupon  all  the  cutane¬ 
ous  SphinCters  are  contracted  :  but  it  is  alfo,  from 
a  Relaxation  of  the  SphinCters,  that  dying  Peo¬ 
ple  often  evacuate  their  Urine  and  inteltinal  Fae¬ 
ces  infenfibly,  at  the  fame  time  when  thefe  Sweats 
appear.  But  thefe  Sweats  are  cold  from  the  Stag¬ 
nation 
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nation  of  the  Matter  without  the  Courfe  of  the 
circulating  Humours,  and  from  the  Weaknefs  of 
the  vital  Powers. 

7  One  principal  Action  of  the  Lungs  is  to 
compadt  the  thin  Blood  into  denfe  Globules ;  for 
when  the  Lungs  are  injured,  or  their  Function  im¬ 
paired,  the  Chyle  then  retains  its  crude  and  watery 
State,  and  all  the  Humours  melt  away  and  run  off 
by  the  feveral  Emundtories  (§.204.)  Hence  ri¬ 
ding  on  Horfeback  is  a  kind  of  vicarious  Remedy 
to  anfwer  the  Office  of  the  Lungs  upon  the  Blood. 
For  when  a  Perfon  rides  againft  the  Air,  it  has  the 
fame  Effedt  upon  the  Lungs  as  if  the  Air  was  ren¬ 
der’d  heavier  ;  for  it  is  the  fame  thing  with  refpedt 
to  the  Lungs,  whether  the  Air  be  made  four  times 
heavier,  or  moved  four  times  more  fwiftly  into  the 
Lungs  1  to  which  add  the  infinite  Number  of  Suc- 
cuffions,  by  which  the  Blood  is  (truck  againft  the 
Sides  of  the  fmall  Veffels.  This  Exercife  was  the 
great  Secret  of  Sydenham ,  which  I  have  happily 
experienced  in  many  Patients. 

8  Namely,  at  that  time  when  the  Chyle  is  as  yet 
thick  and  crude  in  the  Blood,  not  being  attenuated 
or  fubtilized  to  fuch  a  Degree,  as  is  neceffary  for  it 
to  pafs  off  in  fome  meafure  by  infenfible  Perfpi¬ 
ration  ;  the  whole  Effedt  of  which  is  produced  by 
the  vital  Powers.  Lower  affures  us,  that  Dige- 
ftion  is  not  finifhed  before  the  fifth  Hour  after  a 
Meal  (§.  87,  129,  204.).  Befides  this,  the  larger 
Veffels  are  at  that  time  more  turgid,  while  the 
fmaller  Veffels  are  comprefied  ;  this  Truth  we 
are  affured  of  from  the  Experiments  of  Sanflorius . 
From  whence  it  appears,  that  fcarce  more  than 
twelve  Ounces  are  perfpired  during  the  firft  three 
Hours  after  a  Meal,  whereas  within  five  or  fix 
Hours  from  the  firft,  the  Body  is  found  to  be  two 
Poynds  lighter. 


This 
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5  This  follows  from  a  Confumption  of  the  Hu¬ 
mours,  which  when  profufely  wafted  or  confumed, 
occafioned  the  Vefiels  to  lofe  their  contractile 
Force,  whence  the  Blood  cannot  be  fufticiently  at¬ 
tenuated  to  prepare  and  difcharge  the  perfpirable 
Matter.  Thofe  who  perifti  with  Hunger  do  not 
expire  for  want  of  the  grofler  Humours,  fince  the 
larger  Vefiels  are  found  repleniftied  with  Blood, 
but  they  perifh  for  want  of  the  more  fubtle  Hu¬ 
mours,  and  from  a  Collapfion  of  the  fmaller  late¬ 
ral  Vefiels  through  Inanition. 

10  For  at  that  time  the  Chyle  is  elaborated, 
and  converted  into  Milk  ;  but  by  the  twelfth 
Hour  it  is  turned  into  Serum,  which  is  thin 
enough  to  exhale  in  a  great  meafure,  or  at  leaft 
to  fuppJy  the  Place  in  the  Vefiels  of  thofe  indi¬ 
genous  Humours  which  have  been  exhaled  from 
our  Bodies. 

11  Perfpiration  is  this  way  fo  much  promoted, 
that  in  three  Hours  time,  the  Evacuation  amounts 
to  the  fame  as  fix  Hours  Exercife  in  a  hot  Air. 
For  the  cold  Air  conftringes  the  Vefiels,  that  only 
fuch  Humours  can  efcape  as  are  the  molt  fluid  : 
and  at  the  fame  time  the  increafed  AClion  of  the 
Body  augments  the  Power  and  Reaction  of  the 
Vefiels  upon  the  Juices;  fo  that  if  Exercife  to  a 
confiderable  Degree  be  joined  with  thefe  Circum- 
ftances,  by  the  greater  Attrition  which  is  produced 
betwixt  the  Vefiels  and  their  contained  Humours, 
a  confiderable  Heat  of  the  Body  will  arife  even  in 
the  midft  of  a  cold  Air ;  and  from  hence  thofe 
Humours  which  are  the  mo  ft  attenuated,  will  be 
urged  through  the  Pores  of  the  Skin,  and  carried 
off  by  the  Air.  And  this  Evacuation  is  fome.- 
times  fo  much  increafed  in  a  ftiort  time,  that  by 
interrupting  the  continued  Preflure  of  the  Hu¬ 
mours  towards  the  Encephalon,  a  Fainting,  and 

Death 
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Death  itfelf  at  length  follow.  Even  in  Holland 
there  are  not  wanting  Inftances  of  the  voracious 
Appetite  or  Bulimy,  efpecially  in  the  Northern 
Parts.  When  Per fons  have  been  fcating  upon  the 
Ice  very  fwiftly  for  a  confiderable  time,  they  have 
been  known  to  fweat  profufely,  even  in  the  midft 
of  the  Snows ;  infomuch  that  they  have  fell  down 
fuddenly,  panting  with  their  Mouth  open,  and  in 
a  Swoon,  and  in  a  fhort  time  after  they  have  ex¬ 
pired.  It  is  ufual  in  thefe  Cafes  to  give  fpirituous 
Liquors  to  the  Patient,  which  muft  be  in  effedl  as 
bad  as  Poifon,  fince  it  too  fuddenly  diffufes  itfelf, 
and  by  its  fpirituous  Nature  exhales  together  with 
the  more  fubtle  Humours.  Such  People  ought  to 
be  nourilhed  with  the  mod  compact  Aliments, 
which  are  not  eailly  attenuated  but  by  a  confide¬ 
rable  Adtion  of  the  vital  Powers ;  fuch  are  brown 
Bread  that  is  very  folid,  Fifh  and  Flefh  faked  and 
dried  in  the  Smoak,  &c.  And  by  this  means 
the  too  great  Action  of  the  Solids  upon  the  Fluids 
may  be  eafily  fupported  *,  hence  Hippocrates  ob- 
ferves,  that  in  Winter  time  the  Venters  or  Vifcera 
are  warmer,  and  therefore  an  Addition  is  to  be 
made  in  the  Aliments. 


Of  the  Nutrition ,  Growth ,  and  Decay 

of  the  Body. 

§.  434.  f"  'I  O  render  the  human  Body  ca- 
j[  pable  of  duly  exercifing  all  the 
Motions 1  of  the  Humours,  Veffels,  and  Muf- 
cles  without  deftroying  them,  it  was  neceffary 
for  the  feveral  Veffels,  Mufcks,  and  Fibres  2 

to 
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to  be  eafily  flexible  3 ;  but  in  order  to  this  Flexi¬ 
bility,  the  cohering  Particles  ought  partly  4  to 
change  their  Contact,  and  partly  to  remain  or 
continue  in  their  Contafts  with  each  other. 
But  this  Change  could  not  be  performed,  un- 
lefs  the  larger  conftituent  Parts  of  the  Body 
were  made  up  of  the  moft  flender  5,  fine,  and 
fhort  Threads,  compofed  of  minute  Particles ; 
nor  even  then  could  thofe  Adtions  be  perform¬ 
ed,  unlefs  a  Humour  6  continually  pafied  be¬ 
twixt  the  fmalleft  Fibres  andVeflels  to  pre¬ 
vent  their  Concretion,  and  reftore  fuch  Parti¬ 
cles  as  are  loft  ;  the  whole  Body  therefore,  as 
a  flexible  Machine  adapted  to  various  Motions, 
ought  of  necefiity  to  confift  of  Jmall  Vejflels  7, 

1  The  human  Body  could  not  have  been  made 
fo  as  to  anfwer  all  its  Offices,  if  its  Matter  was 
the  moft  rigid  Adamant,  or  its  Parts  one  conti¬ 
nued  Statue.  For  as  the  Body  is  made  up  of  in¬ 
numerable  fmall>Machines,  each  of  which  have 
their  particular  and  different  Motions  affigned  to 
them,  it  was  neceffary  that  the  whole  Machine 
fhould  be  compofed  of  fuch  fmall  Parts,  or  more 
Ample  Machines,  as  might  each  of  them  perform 
a  proper  Motion,  in  fuch  a  manner,  that  though 
the  Adlions  of  each  are  different,  yet  that  they 
might  receive  their  common  Principle  of  Motion 
from  one  general  Caufe  :  and  thus  are  they  con¬ 
joined  into  one  Machine ;  for  all  Difeafes  and 
Pains  are  perceived  but  by  one  and  the  fame 
Mind,  as  are  all  the  Motions  or  various  Aftions 
of  the  feveral  Parts  derived  from  one  common 
Mover,  which  is  not  only  fufficient  to  continue 
the  various  Works  of  the  whole  Machine  for  a 

fhort 
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fhort  time,  but  even  for  the  Space  of  a  Centufy 
and  half,  notwithftanding  the  Machine  is  by  vari¬ 
ous  Accidents  frequently  deftroyed  before  that 
time.  For  Men  of  Letters  fpare  their  Bodies, 
and  confume  or  fpoil  their  Brains,  while  the  Huf- 
bandman  fpares  his  Intellects,  but  renders  his  whole 
Body  rigid  and  callous  too  early  in  all  its  fmaller 
Parts  by  hard  Labour  ;  while  other  People  agaiii 
fubvert  and  difturb  the  feveral  Offices  of  their  Ma^ 
chines,  fo  as  to  haften  the  DeftruCtion  of  the 
whole,  either  by  too  much  Reft,  or  too  much  Mo¬ 
tion  of  the  Humours  and  Vefifels,  by  Errors  or 
Exceflfes  in  the  Non-naturals,  efpecially  by  Intem¬ 
perance  in  Diet,  &V. 

a  The  Bones  of  the  Shoulders  or  Arms,  with 
thofe  of  the  Fore-arms,  the  Radius  and  Ulna,  are 
lo  connected  to  each  other,  that  they  conform  a 
right  Line  together,  or  be  inflected  upon  each 
other  fo  as  to  defcribe  various  Angles ;  but  only 
let  the  Mucus  confined  in  the  Capfules  of  the  Ar¬ 
ticulations  be  dried  up  and  concreted,  the  whole 
Limb  will  then  become  rigid  and  immoveable  like 
a  Stick  *,  whence  it  appears,  that  for  the  human 
Body  to  be  moveable,  it  was  neceflfary  for  it  to 
confift  of  many  diftinCt  Parts  *,  and  in  general,  the 
greater  Number  of  Motions  there  are  to  be  per¬ 
formed  by  any  Part,  the  fmaller  are  the  conftitu- 
ent  more  fimple  Parts,  which  compofe  the  whole. 

3  We  call  a  flexible  Body  one  whofe  Parts  fo 
cohere  together,  that  they  may  be  changed  into 
any  Pofture  without  breaking  or  difiolving  their 
Continuity,  or  mutual  Contacts.  But  the  feveral 
Parts  of  the  human  Body  were  required  to  be 
fuch,  as  to  admit  the  Veflels  to  be  dilated  and 
contracted  in  various  Degrees,  and  for  the  Mufcles 
to  a  Cl  in  various  Directions,  &c.  There  is  not 
even  a  Nerve,  Mufcle,  Gland,  or  other  fmaller 

Part 
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Part  of  the  Body,  capable  of  performing  its  Of¬ 
fice  when  it  has  once  become  rigid  :  but  the  feve- 
ral  Parts  of  the  whole  ought  to  be  flexible  in  eve* 
ry  Point  ;  for  if  a  right  Line  is  to  be  changed  in¬ 
to  a  Curve,  or  a  Curve  into  a  right  Line,  the 
fmalleft  Points  or  right  Lines  which  compofe  the 
Curve  muft  each  of  them  change  their  Situations ; 
and  from  hence  again  it  is  evident,  that  the  feve- 
ral  Parts  of  the  human  Body  were  required  to  be 
not  only  flexible,  but  to  be  made  up  of  the  fmall- 
eft  Particles  all  of  the  fame  Nature. 

4  Let  us  take,  for  Example,  two  Loadftones ; 
if  the  fame  Poles  of  each  Stone  are  applied  toge¬ 
ther,  they  will  cohere  and  form  one  continued  Bo¬ 
dy  *,  but  yet  their  Cohefion  will  not  hinder  them 
from  moving  freely,  or  bending  either  way,  even 
without  deftroying  their  Cohefion.  In  the  fame 
manner  two  Elements,  or  primary  conftituent  Par¬ 
ticles,  may  be  conjoined  into  a  fmall  Fibre,  fo  that 
it  may  be  bent  in  any  Direction  without  removing 
the  Particles  from  their  mutual  Contacts  with  each 
other  *,  and  this  is  that  Flexibility  which  does  not 
refide  in  the  Elements,  or  conftituent  Particles  of 
the  fmalleft  Fibres,  but  in  their  Connection  or  Co¬ 
hefion  to  each  other. 

*  If  two  Ample  Bodies  are  incumbent  one  upon 
the  other,  they  may  remain  flexible  ;  but  when 
feveral  Rows  of  fuch  Bodies  1  it  Stratum  fuper  Stra¬ 
tum  ;  or,  which  is  the  fame.  If  grofler  Particles 
are  collected  together  into  one  Fafciculus,  they 
will  not  then  be  fo  perfectly  flexible,  notwithftand- 
ing  their  Flexibility  will  continue,  though  not  fo 
free  in  every  Part.  If  you  fuppofe  feveral  right 
Li  nes  lying  by  the  Sides  of  each  other,  it  may  be 
eafily  conceived  that  fome  will  be  more  flexible 
than  others,  becaufe  the  lower moft  will  be  formed 
into  a  fmaller  Arch,  while  each  of  the  upper  ones 
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defcribe  larger  Arches  ;  fo  that  there  will  be  Ar¬ 
ches  of  feveral  Degrees,  in  proportion  as  the  Di- 
ftance  is  greater  from  the  Center  of  the  Inflection 
to  the  Circumference,  in  which  the  Circles  of  the 
infleCted  Lines  are  the  largeft.  From  this  Confi- 
deration  we  may  explain  how  a  Body  may  be  itfelf 
inflexible,  when  at  the  fame  time  its  conflituent 
Parts  are  all  of  them  flexible ;  and  how  a  very 
brittle  Body  may  be  render’d  flexible.  Even  Glafs 
itfelf,  which  is  fo  extremely  brittle,  being  drawn 
out  into  a  hollow  Thread  imaller  than  a  Hair  of 
one’s  Head,  is  eafily  bent  or  twifted  round  any 
thing,  only  becaufe  of  the  great  Thinnefs  of  fuch 
a  fmall  capillary  Tube,  and  therefore  there  are  but 
very  few  Strata  of  the  vitrious  Particles  lying  up¬ 
on  each  other :  but  if  many  of  thefe  very  flexible 
Threads  of  Glafs  are  collected  together  into  one 
Fafciculus,  perhaps  of  a  thoufand,  fome  of  them 
will  remain  whole,  while  others  are  broke,  after 
endeavouring  to  bend  them.  A  Cable  Rope  is  ri¬ 
gid  and  inflexible,  notwithftanding  it  is  compofed 
of  very  flexible  Threads.  Hence  therefore  it  is 
evident,  that  the  greatefc  Tenuity  and  Flexibility 
are  joined  together  in  the  fame  Body  purely  from 
the  natural  Difpofition  of  its  Parts  :  and  it  is  alfo 
evident,  why  the  Creator  has  compofed  our  Bodies 
of  the  fmalleft  Fibres. 

6  This  is  a  common  Property  of  the  Fibres  of  a 
human  Body,  namely,  that  if  one  comes  into 
.ContaCt  with  another  without  the  Intervention  of 
a  Fluid,  they  immediately  cohere  together.  If  an 
Ulcer  has  confumed  Part  of  the  Fingers,  and  the 
naked  Surfaces  of  the  two  Fingers  are  applied  and 
retained  together  by  Bandage,  they  will  grow  to¬ 
gether  within  the  Space  of  a  Angle  Night.  Sore 
Eye  lids  and  bleeding  Lips  do  likewife  eafily  grow 
together,  unlefs  they  are  cautioufly  prevented. 

The 
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The  Canalis  Arteriofus,  Venofus,  Foramen  Ova¬ 
le,  with  the  umbilical  Veffels,  though  large  Tubes 
of  a  confiderable  Diameter,  do  neverthelefs  grow 
together  fo  foon  as  the  Blood  ceafes  to  flow  through 
them  in  the  new- born  Infant.  But  if  this  happens 
in  the  larger  Veffels,  how  much  more  readily  will 
it  fucceed  in  the  fmaller  ones?  But  ifjeveral  fmall 
Fibres  are  conjoined  together  into  one  Thread, 
they  cannot  be  feparated  by  the  Interpolation  of 
any  Humour,  unlefs  the  large  Thread  itfelf  is  hol¬ 
low  :  and  therefore  thofe  Threads  which  are  made 
up  of  the  fmallefl  and  mod  Ample  Fibres,  muft 
neceflfarily  be  hollow  ;  but  if  the  Cavity  of  fuch  a 
fmall  Veflfel,  compofed  of  the  minuted  Fibres,  is 
obliterated  by  Labour,  old  Age,  or  a  Denial  of 
the  Juices  palling  into  it,  the  Flexibility,  Motion, 
and  Ufe  thereof  is  dedroyed  by  the  Concretion  of 
its  Sides. 

7  But  it  was  not  only  neceffary  for  the  feveral 
Threads  of  the  Body  to  be  formed  pervious,  but 
they  were  alfo  required  to  be  feparated  from  each 
other  by  the  Intervention  of  juices  flowing  thro5 
them  *,  for  the  fmalled  Velfels  and  Fibres  grow  to¬ 
gether,  as  well  by  a  Stagnation  of  their  contained 
Humours,  as  by  a  Collapflon  and  Vacuity  of 
them.  If  the  Blood  dagnates  but  a  fmall  time,  it 
congeals  into  a  folid  Mafs,  and  coheres  with  the 
Sides  of  its  containing  Veffels.  If  the  Blood  dag¬ 
nates  but  a  fmall  time  in  the  Aorta,  as  it  does  in 
thofe  who  are  fubjedl  to  Faintings  away,  there  are 
very  often  Polypus’s  found  after  Death  adhering 
to  the  Sides  of  the  Heart ;  and  therefore  the  Hu¬ 
mours  ought  to  flow  freely  betwixt  the  Sides  of 
the  fmalled  Fibres  and  Veffels.  But  the  Motion 
of  all  the  Humours  in  the  Body  is  derived  from 
one  common  Mover  the  Heart,  to  which  the  larger 
Veffels  are  immediately  continuous :  but  from  the 
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larger  Ve  fie  is  arife  the  (mailer  ones,  which  dimi- 
nifh  in  feveral  Orders  down  to  the  moft  minute  *, 
and  therefore  the  Humours  are  moved  through  the 
Cavities  of  the  fmalleft  VefTels  by  the  Force  of  the 
Heart. 

§.  435.  But  this  very  Motion  being  conti¬ 
nually  1  and  violently  performed  in  VefTels  of 
fuch  a  tender  2  Fabric,  mu  ft  neceffarily  occa- 
fion  the  fmalleft  Parts  to  be  broke  or  rubbed 
off  from  the  folid  Fibres  by  the  continual  Im- 
pulfe  of  the  Humours  and  Aftions  of  the 
Mufcles ;  which  abraded  Particles  mixing  with 
the  Humours,  are  at  length  circulated  toge¬ 
ther  with  them,  and  difcharged  from  the  Bo¬ 
dy  moftly  in  the  Form  of  Exhalations;  in  the 
mean  time  the  Fluids  being  continually  let- 
fened,  or  ground  fmall  by  Attrition,  are  at 
length  propelled  to  the  exhaling  VefTels,  and 
evacuated  from  the  Body ;  and  from  hence 
the  living  Machine  of  the  Animal  foon  3  de- 
ftroys  itfelf  from  the  very  Condition  of  its 
Frame. 

1  The  feveral  Juices  which  are  moved  through 
the  VefTels  of  the  human  Body,  muff  neceffarily 
caufe  a  great  Attrition.  The  celebrated  M.  Amon- 
tonsy  in  a  Treatife  concerning  the  Attrition  of  mo¬ 
ving  Bodies,  has  demonftrated  that  the  Fridtion  of 
Bodies  moving  upon  each  other,  is  a  very  great 
Impediment  in  Machines,  To  as  to  equal  almoft  a 
third  Part  of  the  Weight  to  be  moved.  Me?n.Acad . 
Reg.  i6^g.  p.  257.  Since  therefore  there  are  above 
feven  thoufand  times  two  Ounces  of  Blood  expelled 
from  the  Heart  into  the  Arteries  in  an  Hour,  it 
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is  eafy  to  conceive  that  the  internal  Sides  of  the 
VefTels  muft  be  abraded,  or  wore  away. 

a  A  fanguiferous  Veflfel,  which  is  the  largeft  of 
the  fmaller  Veflfels,  is  no  thicker  than  the  tenth 
Part  of  a  Hair  of  one’s  Head  •,  but  then  there  is  an 
incredible  Diminution  or  Diftance  betwixt  the 
largeft  of  the  fmaller  Veflels,  and  the  very  fmalleft 
of  all,  fince  the  Diameters  of  the  decreafing  Series 
of  Veflels  are  continually  anfwerable  to  the  Par¬ 
ticles  of  the  Humours  which  are  to  flow  through 
them  ;  fo  that  there  feems  to  be  an  infinite  Num¬ 
ber  of  Series  interpofed  betwixt  the  fmalleft  fan¬ 
guiferous  and  pellucid  Veflfels.  But  yet  it  is  necef- 
fary  for  Humours  to  be  contained  in  thole  fmall 
Veflfels,  which  Humours  muft  alfo  pafs  fwiftly 
through  them  to  prevent  their  Concretion.  But 
how  minute  or  fine  are  thefe  fmalleft  Veflfels,  if  we 
confider  the  Subtlety  of  the  Juices  which  flow 
through  them.  The  Brain  itfelf,  which  is  entirely 
a  Compages  of  fmall  Veflfels,  is  fo  tender,  that  it 
may  be  divided  by  a  Blaft  with  one’s  Breath,  after 
the  Pia  Mater  has  been  taken  off  \  and  therefore  if 
you  compare  the  perpetual  Motion  of  the  Humours 
with  the  exceeding  Minutenefs  and  Tendernefs  of 
the  Veflels,  it  will  apparently  follow,  that  fome 
of  the  conftituent  Particles  of  thofe  Veflfels  muft  be 
continually  abraded  and  carried  away  by  the  reflu¬ 
ent  Humours.  But  fince  the  largeft  Veflfels  are 
not  only  pervious  to  their  contained  Humours,  but 
are  alfo  compofed  of  fmaller  Veflfels,  they  will 
therefore  conlequently  be  deftroyed  both  by  the 
Adtion  of  themfelves,  and  of  the  fmall  Veflfels  of 
which  they  are  conftituted.  Unlefs  therefore  the 
Body  is  continually  fupplied  or  nouriflhed  with  the 
other  Particles,  to  fill  up  the  Places  of  thofe  which 
were  abraded,  the  Body  will  foon  perifh.  Even  a 
fmall  Veflfel,  which  in  the  laft  Series  feems  to  be 
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perhaps  a  thoufand  times  fmaller  than  a  Hair  of 
one’s  Head,  is  perpetually  deftroyed,  and  again 
regenerated.  But  thefe  conftituent  Particles,  or 
Elements  of  the  Solids,  abraded  from  the  fmalleft 
Vefifels,  and  reduced  to  a  fluid  State  by  Attrition, 
certainly  make  a  large  Portion  of  the  perfpirable 
Matter  of  Sanftorius  (§.432.) 

Thus  the  Body  naturally  deftroys  itfelf  from 
its  own  Nature  *,  and  the  Animal  no  fooner  begins 
to  live,  than  to  approach  towards  Death,  which  is 
the  Confequence  of  Life.  The  greateft  Period  of 
Life  is  a  Century  and  a  half*,  but  from  what  has 
been  faid  before,  we  may  underftand  why  Perfons 
are  more  liable  to  Difeafes  and  Death,  as  they  are 
younger  or  nearer  their  Birth  *,  for  more  perifh  in 
the  firft  Month  of  Life  than  in  the  fecond,  and 
more  in  the  firft  Year  than  in  the  fecond  ;  for  the 
Strength  and  Permanence  of  the  Body  increafes  with 
the  Age.  I  made  ufe  of  this  Argument  to  keep  up 
the  Spirits  of  an  old  Man  of  ninety  Years,  who  was 
afraid  of  Death  without  any  Reafon. 

436.  It  is  therefore  neceffary  1  for  the  due 
Continuance  of  Life,  and  the  Maintenance  of 
the  feveral  Parts  of  the  Body  in  their  found  or 
natural  State,  that  as  much,  or  as  many  of  the 
fame  Kind  2  of  folid  and  fluid  Particles  fhould 
be  perpetually  reftored,  as  are  continually 
wafted  by  the  feveral  Adlions  of  Life;  and 

this  Reftitution  is  called  Nutrition  3. 

% 

1  From  the  Age  of  twenty -five  to  fifty  Years, 
the  human  Body  receives  fcarce  any  Alteration  ; 
but,  as  every  pay  a  large  Part  of  its  Subftance 
is  confumed,  fome  Addition  muft  be  necefiari- 
Jy  made  to  reftore  the  loft  Subftance,  name¬ 
ly,  almoft  the  whole  Subftance  of  the  Bread  and 
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other  Food,  except  the  Bran  and  groffer  Parts 
is  converted  into  Chyle,  Milk,  Serum,  and  Blood  ; 
but  Serum  in  the  Space  of  twenty-four  Hours  is 
fubtilized  to  a  very  great  Degree  of  Tenuity,  in 
the  fame  manner  as  the  White  of  an  Egg  is  fo 
highly  attenuated  within  a  certain  Space  of  Time, 
as  to  be  capable  of  nourifhing  the  incipient  Chick  5 
and  of  the  fame  Nature  with  the  attenuated  Albu¬ 
men  of  the  Egg,  is  that  Juice  which  repairs  the 
wafted  or  loft  Subftance  of  the  Body. 

4  Thus  Sanffiorius  affirms,  it  is  neceffary  for  the 
Body  to  be  fupplied  continually  with  as  much 
Matter  of  the  fame  kind  as  is  continually  confumed 
or  carried  off  from  the  Body.  He  that  can  per¬ 
form  this  one  Point,  is  acquainted  with  the  Art  of 
prefer ving  the  Body  immutable  to  extreme  old 
Age ;  but  if  more  is  added  to  the  Body  than  is 
confumed,  it  will  be  oppreffed  or  overloaded  ;  if 
lefs  is  added,  the  Body  will  wafte  or  decay. 

5  The  Reftitution  of  the  loft  Subftance  in  the 
Body  is  twofold,  the  one  by  which  the  folid  Parts 
are  repaired,  and  the  other  by  which  the  exhaufted 
Juices  are  fupplied  :  for  in  the  Juices,  as  we  be¬ 
fore  obferved,  there  are  at  leaft  five  Pounds  loft 
by  Perfpiration  in  a  healthy  middle-aged  Man  in 
the  ferene  Air  of  Venice .  But  the  folid  Parts  of 
the  Body  are  alfo  abraded  or  worn  away  in  fo 
much  a  larger  Proportion,  as  the  Parts  are  exerci- 
fed  with  a  more  violent  Motion.  If  the  Urine  of 
a  Horfe,  which  has  flood  idle  for  fome  time  in  a 
Stable,  be  viewed  with  a  Microfcope,  you  will 
perceive  fmall  Spiculse  floating  in  it  j  but  if  the 
Urine  of  the  fame  Horfe  be  at  another  time  exa¬ 
mined,  after  he  has  been  well  exercifed  or  fatigued 
with  Labour,  thofe  Spiculae  or  folid  Corpufcles 
obferved  floating  in  the  Urine  will  appear  a  hum 

times^  more  numerous  *  from  whence  it  ma- 
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nifeftly  appears,  that  by  mufcular  Motion  or  conr 
tinual  Exercife  of  the  Body,  many  of  the  folid 
Parts  are  wore  off*  from  the  Fibres  and  Veflels 
(§.  379.)  But  how  long  a  time  a  Man  may  live 
without  Alipients,  may  appear  from  the  notable 
Inftance  of  3,  noble  Captain  in  our  Army,  who 
being  weakened  by  the  Wounds  which  he  had  re¬ 
ceived,  Jay  among  the  Dead  for  the  fpace  of  three 
Pays  and  Nights,  till  on  the  fourth  Day  a  Wo¬ 
man  who  came  to  make  Spoil  of  his  Cloaths,  Esfr. 
perceiving  fome  Motion  in  the  half  dead  Man, 
carried  the  News  to  the  Camp,  and  he  was  by 
proper  Means  recovered  *,  from  which  time  he  has 
furvived  for  the  fpace  of  forty  Years  to  the  Ad¬ 
vantage  of  the  Republick.  But  this  is  nothing  in 
comparifon  with  the  Hiftories  we  have  of  Abffj- 
nence  or  Faffing  continued  for  feveral  Months,  qr 
even  Years* 

§.  437.  The  Humours1  which  are  confir¬ 
med  or  exhaufted,  are  again  fupplied  as  to 
their  Matter  by  the  folid  and  fluid  Aliments, 
as  alfo  in  part  from  the  external  Air;  but  as 
to  the  neceffary  Qualities  of  that  Matter,  thofe 
are  produced  by  the  concurring  Powers  of  the 
feveral  Parts  of  the  Body  which  we  have  hi¬ 
therto  explained,  by  which  the  nutritious 
Matter  is  formed  and  applied  by  the  refpedfive 
Veflels :  and  this  is  what  we  are  treat  of  in 
this  Place. 

1  The  Nutrition  or  Refiitution  of  the  fluid  Parts 
of  the  Body  confiffs  in  the  Air,  Water,  and  Juices 
of  Vegetables  and  Animals  taken  into  the  Veflels, 
depofiting  their  own  Nature  and  acquiring  that  of 
human  animal  Fluids  ;  that  is,  for  them  to  change 

their  Nature  fq  as  to  be  converted  into  Blood,  Se- 
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rum,  Lymph,  animal  Spirits,  &c.  and  Nutrition 
is  then  compleated,  when  fo  much  of  every  Clafs 
of  the  Humours  is  reftored  in  Proportion  to  the 
Lofs  or  Confumption  which  is  daily  made  in 
.each  by  the  Actions  of  Life.  Thus  the  ingefted 
Aliments  are  firft  changed  into  Chyle,  the  Chyle 
into  Serum  and  Blood,  and  the  Blood  itfelf  into 
the  feveral  Orders  of  more  fubtle  Humours,  which 
are  prepared  in  the  feveral  Parts  of  the  Body.  But 
we  are  not  tp  imagine  that  Repletion  and  Nutri¬ 
tion  are  the  fame  *  for  by  Repletion  we  underftand 
an  Accumulation  of  fo  much  Matter  as  was  ex- 
haufted  from  the  Body,  whereas  Nutrition  refpedh 
not  only  the  Quantity  but  the  healthy  animal  Qua¬ 
lities  of  the  fame  Matter  ;  that  is,  when  the  Body 
retains  its  proper  Weight,  but  the  Juices  continue 
in  a  crude  State  without  being  properly  affimilated 
into  healthy  animal  Juices.  Thus  after  a  profufe 
Haemorrhage,  it  is  no  difficult  Matter  to  render 
the  Body  of  the  fame  Weight,  by  filling  the  VefTels 
merely  with  Water  or  watery  Liquors ;  but  this 
Repletion  of  the  VefTels  does  not  repair  the  Fun¬ 
ctions  of  the  human  Body,  to  do  which  the  Blood 
alone  is  adapted  ;  but  the  whole  Body  becomes 
weak  and  unadtive,  the  Juices  retain  their  crude 
or  indigefted  State,  and  the  Water  efcapes  and 
ftagnates  in  the  fmaller  VefTels  and  Cells  of  the 
Body,  whence  a  Cachexy.  And  in  general,  if  the 
Body  is  deftitute  of  Strength,  whatever  Aliment 
is  taken  in  does  not  nouriffi,  but  remains  crude 
or  indigefted,  And  from  hence  we  may  under¬ 
ftand  how  injudicioufly  Infufions  and  Transfufions 
of  Blood  and  other  Liquors  have  been  abufed  by 
Phyficians,  upon  little  or  no  Foundation  for  re¬ 
pairing  the  vital  Powers  of  the  Patient.  The  bad 
Succefs  of  thefe  Experiments  in  France ,  England , 
gnd  Gtripany,  is  fufficient  to  demonftrate,  that 

every 
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#  every  living  Creature  ought  to  prepare  its  own 
Blood,  and  that  one  Man  or  Animal  cannot  re¬ 
ceive  it  from  another  fo  as  to  reap  any  Advantage. 
But  if  to  a  Perfon  who  is  thus  pale  and  bloodlefs, 
we  give  Bread,  Milk,  and  Flefh  Broths  in  fmall 
Quantities,  and  at  frequent  Intervals,  both  the 
Flefh-Broths  and  Bread  will  then  be  converted  in¬ 
to  the  healthy  vital  Juices  of  the  Patient  by  the 
Powers  of  Life,  or  the  Actions  of  feveral  Or¬ 
gans  which  we  have  hitherto  explained,  whence  a 
true  Affimilation  or  Nutrition  will  follow. 

§.  438  But  the  Nutrition  or  Reftitution  of 
the  folid  Parts,  though  fomething  more  ob- 
fcure  than  that  of  the  Fluids,  is  yet  intelligi¬ 
ble  from  a  Knowledge  of  the  following  Parti¬ 
culars. 

§.  439.  Every  folid  Part  of  our  Bodies  is 
compofed  of  other  1  leffer  Solids  exactly  refem- 
bling  the  larger;  the  Veffels  are  made  up  of 
fmaller  Vejfiels  z,  the  Bone  of  fmaller  Bones, 
the  Mufcles  of  fmaller  Mufcles,  &c.  which 
Courfe  is  continued  in  the  Compofition  of  the 
Parts  even  beyond  the  Limits  of  Senfe,  affift- 
ed  by  what  Art  foever,  as  we  are  allured  from 
the  accurate  Experiments  of  Malpighi ,  Ruyjch , 
Lewenhoec ,  and  Hooke .  But  yet  this  Divifion 
fcarce  proceeds  in  infinitum  3,  as  appears  by 
the  Nature  of  the  Humours  and  alimentary 
Juices. 

1  An  Artery  is  compofed  of  fmall  Arteries,  a 
Vein  of  fmall  Veins,  the  Nerves  of  fmaller  Nerves, 
and  the  Mufcles  of  dill  fmaller  Mufcles,  &c. 
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a  The  largeft  of  the  Veflels  in  the  human  Body 
is  the  Aorta  among  the  Arteries,  and  the  Vena 
cava  among  the  Veins  ;  though  the  laft,  together 
with  the  Heart,  are  rather  Receptacles.  But  the 
large  Artery,  called  Aorta,  is  compofed  of  feve- 
ral  Membranes,  which  receive  fo  many.Blood- 
vefiels  from  the  coronary  Arteries,  that  within  the 
Compafs  of  an  Inch  of  its  Membranes  there  are 
more  than  a  thoufand  Myriads,  each  of  which  are 
diftinguifhable  to  the  naked  Eye,  after  they  have 
been  inje&ed  according  to  the  Artifice  of  Ruyfch  ; 
inibmuch  that  the  whole  Artery  feems  to  be  com¬ 
pofed,  not  of  Membranes,  but  of  mere  Veflels  in¬ 
terwove  together,  much  after  the  fame  manner  as 
fome  fort  of  Stuffs  are  wove  of  flexible  glafs  Tubes, 
which  are  extremely  minute  ;  for  the  du&ile  glafs 
Threads  are  always  hollow.  Such  an  Intertexture 
very  much  refembles  the  Membranes  of  our  Bodies, 
of  which  the  Veflels  themfelves  are  compofed. 
Nor  are  the  fanguiferous  Arteries  themfelves  only 
vafcular,  but  all  the  fmaller  Series  of  Arteries  are 
likewife  compofed  by  an  Intertexture  of  others  (till 
fmaller  down  to  the  very  laft,  which  not  being 
vafcular  is  compofed  of  a  mere  Ample  Membrane. 

3  There  have  been  fome  Geometricians  of  Note, 
who  have  aflerted  that  this  Divifion  was  infinite  ; 
and  indeed  it  is  true  that  it  efcapes  our  Senfes,  nor 
can  we  penetrate  to  the  End  of  this  Divifion  by 
the  Help  of  Microfcopes,  Inje&ions,  Putrifadfions, 
or  Diflolutions  of  the  Parts  •,  neither  of  which  will 
conduft  us  to  the  fmalleft  Elements,  or  conftitu- 
ent  particles  of  the  Body.  Hartjoeker  has  inform¬ 
ed  us  of  an  Animal  no  larger  than  the  hundredth 
Part  of  a  Grain  of  Sand,  which  lays  three  hun- 
t  'bred  Eggs ;  and  in  general  it  is  obfervable  that 
1  Infedts  are  the  more  prolific,  as  they  are  more  mi- 
I  pure.  But  how  fmall  muft  be  the  Veflels  in  fuch 
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a  minute  Animalcule  ?  But  the  Particles  of  the 
Blood  are  of  a  determinate  Magnitude  ;  and  the 
lefTer  Particles  which  follow  in  feveral  Orders  to 
the  red  Globules,  are  each  fix  times  lefs  than  the 
other  *,  fo  that  the  Particles  or  Globules  of  the 
thoufandth  Order  will  be  to  a  red  Blood  Globule, 
as  the  Power  of  a  Fraction  of  a  thoufand  by  y  is  to 
Unity.  But  the  Divifion  muft  neceffarily  flop 
fomewhere,  fince  the  human  Body  is  a  limited  Be¬ 
ing,  and  fince  we  find  that  the  Magnitude  of  the 
Veffels  is  determined,  the  Aorta  being  the  larged  *, 
and  as  a  Perfon  is  foon  refrefhed  after  being  fati¬ 
gued  by  Labour,  barely  by  the  Affumption  of  a 
moderate  Quantity  of  Aliments ;  whereas  it  does 
not  feem  probable  that  the  Aliments  could  be  divi¬ 
ded  into  fuch  minute  Particles  in  fo  fhort  a  time, 
as  to  correfpond  to  fuch  infinitely  fmall  Veffels, 

§.  440.  But  Microfcopes  \  Injections,  the 
fmalleft  Wounds,  bliftering  Remedies,  Con- 
fumptiom  2,  and  a  withering  of  any  Part  in¬ 
form  us,  that  our  Solids  are  but  a  very  fmall 
Portion  in  comparifon  with  our  fluid  Humours $ 
even  it  is  almofl  demonftrable,  from  confider- 
ing  the  Origin  2  and  Formation  of  the  Veffels, 
and  from  refolving  the  larger  Veffels  into  the 
fmaller  ones  of  which  they  are  compofed,  that 
the  folid  Mafs  of  the  whole  Body  is  almofl: 
wholly  compofed  of  mere  Nerves  4,  which  lay 
the  firft  Bafis  of  the  folid  Elements  or  fmalleft 
Threads  of  the  Body. 

1  If  any  Part  of  the  Body  be  examined  by  the 
naked  Eye,  it  feems  to  be  a  mere  Solid  ;  but  yet 
in  fuch  a  fmall  Particle  of  the  Body,  no  larger  than 
the  hundredth  Part  of  a  Grain  of  Sand,  the  Mi¬ 
cro  fcope 
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crofcope  demonftrates  innumerable  fmall  Veflels, 
each  filled  with  their  refpedtive  Juices  (§.  214.) 

3  It  is  almoft  incredible  what  a  fmall  Portion  of 
the  Body  is  compofed  of  mere  Solids.  If  we  fub- 
tratft  from  the  human  Body  all  the  Cavities,  Vef- 
fels,  and  Receptacles,  together  with  all  the  Juices, 
there  will  then  remain  fo  fmall  a  Portion  of  a  fo- 
lid  Mafs  as  to  be  almoft  inconfiderable.  In  a  Horfe 
that  appears  in  good  Condition  almoft  half  his  Bo¬ 
dy  is  mere  Fat  (§.  396,  416.  N°.  4  and  5.) ;  and 
by  fattening  he  may  acquire  almoft  as  much  Weight 
again.  If  you  take  a  very  fat  Ox  to  the  Plough 
and  exercife  him  with  unufual  Labour,  he  will  be¬ 
come  fo  lean,  that  after  taking  out  the  Stomach 
full  of  Grafs,  Hay,  or  other  Food,  with  the  feve- 
ral  Vifcera,  which  increafe  the  Weight  of  the  Car- 
cafs  without  being  properly  a  Part  of  it,  he  will 
be  reduced  to  the  tenth  Part  of  his  former  Weight ; 
but  if  fuch  an  Ox  reduced  to  the  laft  Degree  of 
Poverty  be  put  up  in  the  Srall  to  feed  and  reft,  he 
will  recover  his  former  Weight.  I  have  obferved 
ftrong  mufcular  Men  with  large  Limbs,  who  after 
falling  into  an  Hcemoptoe  or  a  Confumption,  have 
been  fo  much  wafted,  that  they  have  retained  little 
or  nothing  of  their  former  Bulk,  their  Bones  being 
but  loofely  covered  by  the  Skin,  through  which 
the  Thigh  Bones  may  be  eafily  felt,  when  at  the 
fame  time  no  Part  either  of  the  Veftels  or  Muf- 
cles  was  deftroyed,  only  their  Juices  exhaufted. 
Even  the  Bones  themfelves  which  feem  focompadt 
and  hard,  lofe  almoft  all  their  Weight  after  they 
have  been  calcined  in  the  Fire,  and  deprived  of 
their  Juices  and  Fat.  Men  who  have  gradually 
corrupted  for  many  Ages  in  Sepulchres,  feem  at 
firft  Opening  of  them  to  retain  their  former  Shape, 
but  they  are  no  fooner  touched,  but  the  whole  Fi¬ 
gure  of  Man  falls  into  a  fmall  Quantity  of 
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Dud.  After  Alexandria  was  taken,  Ccejary  who 
was  afterwards  Auguftus ,  had  the  Curiofity  to  vifit 
the  dead  Carcafs  of  Alexander  of  Macedon  ;  he  in¬ 
deed  faw  him  in  his  Coffin,  but  was  fhocked  to 
find  the  Conqueror  of  the  World  fallen  into  a 
fmall  Quantity  of  Duft  or  Afhes.  We  have  feve- 
ral  accurate  Experiments  made  in  this  refpedt  by 
Keil.  He  ufed  a  Balance  like  that  which  Mr.  Boyle 
has  depifted  in  his  Hydroftatics,  and  fuch  as  they 
make  at  Amfterda?n ,  which  1  have  fometimes 
bought  at  the  Price  of  an  hundred  Florins  ;  this 
kind  of  Balance  is  fo  exadt  that  the  hundredth 
Part  of  a  Grain  will  turn  the  Scale,  and  caufe  it 
to  defcend.  He  placed  upon  fuch  a  Balance  a 
Portion  of  the  human  Brain,  and  obferved  that 
every  Moment  it  was  neceflary  to  add  fome 
Weight  to  the  Scale  to  maintain  it  in  Equi- 
librio,  fince  the  Brain  grew  continually  lighter, 
’till  it  was  reduced  to  one  twentieth  Part  of  its 
Mafs,  Hence  therefore  it  appeared,  that  nineteen 
Parts  in  twenty  of  the  Brain  were  Fluids  and  ex¬ 
haled  from  it.  Nor  ought  it  to  be  objedfed  that  ma¬ 
ny  Parts  of  the  Body  appear  fufRciently  hard  to 
the  Senfes,  for  their  Refiftance  is  derived  chiefly 
from  the  Fluids  which  are  contained  in  the  Vef- 
fels.  Even  a  Bladder  that  is  very  full  feels  as  hard 
as  a  folid  Body,  notwithftanding  it  was  of  itfeif 
extremely  foft  and  flexible. 

3  One  of  the  principal  Obfervers  of  Nature, 
Malpighi ,  aflfures  us  of  this  (§.  276.).  For  a  Hen 
which  has  been  feparated  a  Fortnight  from  the 
Cock,  lays  Eggs  in  all  Appearance  nothing  infe¬ 
rior  to  thofe  of  a  Hen  which  has  been  lately 
trodden.  After  placing  fome  of  the  former  infce- 
cundated  Eggs  under  the  fitting  Hen  they  pu- 
trify  in  a  few  Days  time,  and  the  Albumen 
being  attenuated  exhales  through  the  Pores  of  the 
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Shell,  while  the  Yolk  only  remains  within  the 
Shell  in  a  putrid  State.  Hence  arifes  that  Sufpi- 
cion  of  an  Egg  being  unfound  that  does  notap- 
pear  full,  namely,  one  whofe  Membrane  in  the 
obtufe  End  of  the  Shell  has  been  rarefied  or  broke. 
But  Malpighi  having  fet  fome  Eggs  of  the  fame 
Hen  after  being  fecundated  by  the  Cock,  they 
brought  forth  Chickens  after  twenty  one  Days* 
which  were  fo  increafed  by  exhaufting  the  Albu¬ 
men,  that  they  weighed  heavier  than  the  Egg  it- 
felf,  namely,  an  Ounce  or  an  Ounce  and  half.  In 
the  mean  time  we  meet  with  one  confiderable  Dif¬ 
ference  betwixt  a  fterile  and  prolific  Egg,  namely, 
that  in  the  Sacculus  placed  at  the  obtufe  End  of  the 
Egg  full  of  cryftalline  Liquor,  there  is  a  fmall  red 
Point  in  the  fecundated  Egg,  which  is  abfent  in 
thofe  which  are  fterile.  From  that  red  Point  the 
Carina  or  incipient  Chick  begins  to  be  formed  with¬ 
in  a  few  Hours  \  firft  appears  the  Medulla  Spina¬ 
lis  with  two  other  Points,  namely,  the  Brain  and 
Cerebellum  ;  to  which  are  added,  after  twelve 
Hours  time,  the  two  Eyes,  or  a  new  Pair  of 
fmall  Bladders  ;  and  at  that  time  the  whole  Ani¬ 
mal  appears  to  confift  of  nothing  more  than  the 
nervous  Syftem,  without  either  Heart,  Lungs, 
Liver,  or  any  other  of  the  fanguiferous  Veflels. 
But  in  a  little  time  after,  a  kind  of  Ring  is  ap¬ 
pended  by  degrees  to  the  Carina,  which  is  contort¬ 
ed  at  length  into  four  venous  Sinus’s,  which  being 
conjoined  together  form  the  Heart,  namely,  the 
two  Auricles  and  Ventricles.  In  the  next  place, 
the  Lungs,  Liver,  and  other  Vifcera  begin  to  ap¬ 
pear  ;  and  this  Method  is  followed  by  Nature,  not 
only  in  the  Chick,  but  in  the  human  Species,  in 
which  at  firft  there  is  little  more  than  the  Head, 
to  which  the  other  Vifcera  are  added  by  degrees. 
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4  We  are  from  this  Argument  pfirfuaded,  that 
Nutrition  js  carried  on  by  the  Nerves,  becaufe  the 
nutritious  Humour  is  not  applied  to  the  Veflels  by 
their  internal  Surface,  but  by  other  fmaJler  Vaf- 
cules  of  which  they  are  compofed  ;  the  fmalleft  or 
Jaft  Series  of  which  are  the  Nerves ;  the  laft  Series 
but  one  is  an  Intertexture  of  the  preceeding  Order, 
and  fo  of  the  reft,  which  are  derived  fucceftively 
from  each  other.  When  therefore  the  larger  Vef- 
fels  are  nourifhed,  fo  muft  alfo  the  fmaller,  and 
even  the  ultimate  Veflels,  of  which  the  large  ones 
are  compofed,  be  likewife  nourilhed  *,  but  thefe 
ultimate  Veflels  are  fmall  Nerves  (§.  302.),  for  a 
Nerve  we  call  that  Veflel  which  is  the  fmalleft  or 
ultimate. 

§.  441.  And,  in  truth,  all  this  Mafs  of  the 
Body,  except  an  incredibly  fmall  Particle, 
grew  up  from  thofe  Humours  which  were  be¬ 
fore  extremely  fubtle  l,  namely,  the  fluid  Col- 
liquamentum,  which  is  very  much  like  the 
nervous  Juice,  as  Malpighi  has  demonftrated 
by  his  repeated  Obfervations  in  his  Treatife  de 
Ovo  incubato . 

1  I  have  a  human  Foetus  by  me  no  larger  than 
an  Ant :  and  yet  from  fo  fmall  a  Foetus,  within 
the  Space  of  nine  Months,  is  formed  an  Infant 
weighing  feven  or  eight  Pounds:  but  this  Additi¬ 
on  of  Weight  and  Matter  could  be  made  no  other 
way  than  by  the  umbilical  Veflels,  or  from  the  Li¬ 
quor  of  the  Amnios.  The  Humours  which  enter’d 
by  the  umbilical  Veflels,  were  derived  from  the 
-Uterus  by  Ways  as  yet  obfcure,  tranfuding  through 
a  Membrane  as  compact  as  the  Cuticle  itfelf.  Both 
thefe  Liquors  muft  therefore  be  extremely  fubtle. 
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In  the  Chick  the  Nourifhment  is  derived  from  the 
thinneft  Part  of  the  Albumen,  which  being  (lowly 
prepared,  is  at  length  propelled,  in  the  Sacculusof 
the  Colliquamentum  *,  and  yet  from  fo  thin  a  Li¬ 
quor  are  derived,  in  the  Space  of  twenty  Days 
time,  Parts  fo  compadt  as  the  Bones,  and  fo 
tough  as  the  Tendons. 

§.  442.  Nor  does  the  White  of  the  Egg 
nourifh  before  it  has  been  reduced  by  the 
Power  of  Incubation  through  various  Degrees 
of  Fluidity,  palling  through  the  different  Stra¬ 
ta,  or  concentric  Lamella  *,  terminating  at 
length  in  the  required  Degree  of  Subtlety ;  but 
even  then  when  it’s  arrived  at  the  Embryo, 
this  Liquor  is  comparatively  very  thick,  and 
muft  be  much  more  highly  fubtilized  in  the 
Veffels  and  Vifcera  themfelves. 

1  The  true  Chick  is  that  Particle  imparted  to 
the  Egg  by  the  Cock.  But  in  order  to  unfold 
and  expand  this  fmall  Point  concealed  in  the  Se¬ 
men  of  the  Male,  the  Albumen  of  the  Egg  only 
fuffices,  and  the  whole  Bulk  of  the  Chick  is  form¬ 
ed  entirely  from  thence  from  a  very  fmall  Particle. 
But  the  Albumen  or  white  of  the  Egg  'is  compo- 
fed  or  made  up  in  the  following  Manner,  which 
I  have  always  contemplated  with  Pleafure.  In  the 
firft  Place  we  meet  with  the  Shell  which  is  of  a 
ftony*  Nature  or  like  Mortar,  and  though  foft  one 
Day  is  hard  and  brittle  the  next  before  it  is  exclu¬ 
ded.  If  this  earthy  Subfiance  be  taken  off  by  ma¬ 
cerating  the  Egg  in  Vinegar,  we  find  immediately 
under  it  a  tough  Membrane,  which  may  be  fepa- 
rated  from  the  reft  of  the  Egg  by  making  a  fmall 
Pundture  in  the  obtufe  End  and  blowing  into  it. 

A  a  Within 
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Within  the  anterior  Membrane  is  contained  the 
Albumen  and  Yolk,  which  laft  ferves  for  a  Pla^ 
centa  to  the  Foetus,  and  in  the  Center  of  the  Yolk 
is  the  Chick  itfelf.  This  Foetus  or  incipient  Chick 
is  invefted  on  all  Sides  with  oval  concentric  Sac- 
culi,  which  increafe  in  Diameter  in  Proportion  as 
they  are  more  remote.  The  Air  which  is  admitted 
through  the  Pores  of  the  Shell  being  rarefied  by 
the  Heat  of  the  fitting  Hen,  takes  up  a  larger 
Space,  and  preffes  upon  the  included  Humours  i 
Thus  the  Membranes  are  preffed  lb  as  to  recede 
from  the  obtufe  End  of  the  Egg  to  which  they 
before  adhered,  like  the  Dura  and  Pia  Mater  with¬ 
in  the  Skull  •,  but  the  Membranes  being  preffed  * 
urge  the  Albumen  fucceffively  through  the  concen¬ 
tric  Sacculi  into  the  Chalazas  which  are  inferted  in¬ 
to  the  Amnios.  In  this  Filtration  or  Tranfcola- 
tipn  the  Albumen  is  rendered  continually  more 
fubtle,  and  is  again  elaborated  in  the  fmall  Glands 
of  the  Yolk,  kill  at  length  it  paffes  partly  through 
the  Mouth  of  the  Chick  (for  in  the  Stomach  of  the 
incipient  Chick  a  true  Jelly  is  always  found)  and 
partly  through  the  omphalo-mefenteric  Veffels  to 
the  Inteftines,  where  being  elaborated  into  Chyle, 
is  is  abforbed  by  the  Veins,  and  fuffering  all  the 
Actions  of  the  Body,  is  at  length  converted  into 
Blood,  Serum,  Lymph,  and  Spirits.  But  fince 
it  is  fo  highly  fubtilized  while  contained  in  its. 
Sacculi,  as  to  be  able  to  exhale  or  fly  off  in  an 
invifible  State,  we  may  readily  apprehend  how  ex¬ 
tremely  fubtle  it  muff  be,  when  it  is  perfe&ed  and 
derived  into  the  fmallefl:  Veffels  of  the  Chick. 
This  Tenuity  is  obtained  by  a  Degree  of  Heat 
which  is  the  moft  favourable  to  Putrefaction,  be¬ 
ing  much  the  fame  both  in  the  fitting  Hen  and  in 
the  Uterus  of  the  gravid  Woman. 


§.  443.  But 
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§.  443*  But  from  this  very  fubtle  Humour 
ariie  the  firft  tender  Solids  r,  which  are  very 
much  like  Fluids  3  from  which  State  they  pafs 
through  various  Degrees  2  of  Firmnefs,  'till 
they  at  length  compofe  the  mod  folid  Parts  of 
the  Body,  as  we  are  taught  by  Malpighi  in 
Eggs,  and  as  hath  been  demonftrated  with  in¬ 
defatigable  Induftry  in  Embryo's  and  Fetus's  3 
by  Ruyfch  ;  and  which  alfo  appears  from  the 
accurate  Order  or  Courfe  of  the  different  Parts 
themfelves.  It  is  therefore  from  hence  appa¬ 
rent,  that  the  folid  Parts  in  their  firft  Origin 
from  the  Fluids,  from  whence  they  are  deri¬ 
ved,  differ  only  in  the  Rejl  4,  Cohejion  5,  and 
Figure  6  of  their  Parts. 

1  The  Chick  which  in  twenty-four  Hours  time 
after  Incubation  is  taken  out  from  the  Egg,  ap¬ 
pears  to  be  no  more  than  a  Point,  which  by  a 
fmall  Pun&ure  with  a  Needle  is  refolved  into  a 
red  Drop.  But  yet  in  that  is  contained  the  Brain 
Cerebellum,  Eyes,  and  all  the  other  Parts  which 
we  afterwards  fee  produced.  In  general,  the  Ex¬ 
periments  made  upon  incubated  Eggs  demonftrate, 
that  all  the  Parts  are  more  fluid  as  the  Animal  is 
nearer  its  Original  \  but  that  they  gradually  hard¬ 
en,  fo  that  on  the  twenty-firft  Day  the  Bones  be¬ 
gin  to  appear  in  a  perfeft  State,  and  within  the 
Space  of  two  Years,  in  the  fighting  Cock,  they 
acquire  the  Hardnefs  almofl  of  Iron  ;  even  every 
Part  of  the  Body,  let  it  be  never  fo  hard,  was  at 
firft  a  foft  Jelly. 

a  The  Thigh  Bone  is  at  firft  a  thin  Lamella, 
and  becomes  afterwards  a  thicker  Membrane,  at 
length  a  thin  Cartilage,  and  then  a  more  compact 

A  a  2  Cartilage, 
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Cartilage,  within  the  Center  of  which  the  Point  of 
Ofiification  begins,  and  Ipreads  itfelf  all  over  the 
Femur,  which  is  then  converted  into  a  hard  Bone. 
There  is  no  Bone  in  the  human  Body  but  what  was 
at  firft  a  Cartilage,  nor  any  Cartilage  which  was 
not  before  a  Membrane,  nor  yet  any  Membrane 
but  what  was  at  firft  in  the  fluctuating  State  of  a 
Liquor.  But  barely  by  Motion  and  Attrition  all 
even  the  fofteft  Parts  of  the  Body  are  converted 
into  a  bony  Nature. 

3  Ruyjch  had  a  very  beautiful  Collection  of  Foe¬ 
tus’s  which  is  now  tranfported  into  Rujfia.  And 
in  that  incomparable  Collection,  there  are  feveral 
fmall  Bodies  no  larger  than  Ants,  other  as  large 
as  Peafe  ;  and  from  thence  there  are  Foetus’s  a 
great  deal  larger  in  Size,  and  more  perfect  in  their 
Parts.  But  even  in  the  lead  of  thefe  there  are  all 
the  Vifcera  and  Limbs  pre-exifting,  or  at  lead 
there  are  all  the  phyfical  Caufes  which  compleat 
the  human  Body  •,  namely,  a  complicated  Canal 
forming  the  Heart,  with  the  nervous  Syftem, 

Yet  all  the  Parts  are  extremely  foft,  and  in  a 
fluctuating  State  *,  but  from  that  Softnefs  they  gra¬ 
dually  pafs  to  a  more  compaCt  State,  fo  as  even 
to  refemble  the  hardefl  Stone,  as  we  fee  in  the 
Teeth,  which  were  themlelves  but  a  little  time  be¬ 
fore  a  Jelly  contained  in  Cells  in  the  Gums,  and 
receive  their  Nourifliment  from  invifible  Arteries  *, 
whereas  when  they  appear  through  the  Gums, 
they  are  fo  hard  that  a  Hammer  will  hardly  make 
any  ImprefTion  upon  them.  Even  the  Hairs  which 
are  fuch  fmall  CorpufcJes,  are  neverthelefs  fo 
tough,  that  if  a  thoufand  of  them  be  twifted  toge¬ 
ther  into  a  Cord,  they  will  eafily  fuftain  a  thoufand 
Pounds  Weight.  It  is  therefore  evident,  that  the 
Parts  of  the  Body  pafs  through  various  Degrees  of 

Fluidity 
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Fluidity  and  Cohefion,  till  they  arrive  at  the  great- 
eft  Degree  of  Compadlnefs  and  Hardnefs. 

4  Suppofe  there  are  three  elementary  or  minute 
Particles  of  a  Bone,  which  are  not  compound,  but 
as  fimple  as  poftible,  their  State  will  certainly  be 
volatile  and  fluid,  if  they  are  moveable  upon  each 
other  *,  but  if  they  reft  or  cohere  together  incapa¬ 
ble  of  Motion  they  will  form  a  folid  Body  without 
any  other  Alteration.  Whence  it  appears  that  a 
Fluid  differs  from  a  Solid  only  in  Degree. 

s  The  Reafon  of  the  Cohefion  of  Parts  in  Bodies 
is  underftood  but  by  a  few.  In  general,  it  is  a 
Power  by  which  the  Parts  of  a  Body  refill  Separa¬ 
tion  from  each  other :  that  is,  all  the  Particles  of  a 
Body  acquire  a  more  powerful  Cohefion,  in  pro¬ 
portion  as  they  are  in  clofer  Contadl  with  each 
other,  being  almoft  infinite  when  the  Contaft  is 
the  greateft.  If  Gold  be  drawn  out  into  a  Wire, 
or  fine  Thread,  by  a  ftrong  Machine,  it  neverthe- 
lefs  continues  to  be  the  fame  Gold,  has  the  fame 
Cohefion  and  Flexibility  *,  nor  will  the  Power  of 
Cohefion  and  Dudlility  in  the  Parts  of  the  Gold 
ceafe,  as  long  as  Art  is  capable  of  drawing  the 
Wire  through  fmaller  Holes.  Thus  wonderful  is 
the  Attraction  and  Cohefion  of  the  Parts  of  Gold 
with  each  other.  But  the  fame  Gold  which  fo 
powerfully  cohered  before,  fly  from  or  repel  each 
other  upon  making  a  Divifion  by  cutting  with  a 
Knife,  nor  can  thofe  Parts  be  ever  conjoined  toge¬ 
ther  again  :  but  fuppofe  it  feparated  into  a  thou- 
fand  fmall  Particles,  they  may  all  of  them  beeafily 
reduced  into  one  flexible  Mats  by  the  Force  of 
Fire,  cohering  as  ftrongly -together  as  at  firft  be- 
fore  they  were  divided.  But  yet  the  Fire  feems  to 
have  made  no  Alteration  in  the  Gold  it  only  feems 
to  have  removed  the  Matter  which  interpofed  be¬ 
twixt  its  fmall  Particles,  in  fuch  a  manner  as  to 

A  a  3  bring 
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bring  their  Surface  into  clofe  Contact ;  and  there¬ 
fore  when  the  Force  of  the  Fire  is  abated,  the  Par¬ 
ticles  cohere  together  by  their  mutual  Powers  of 
Attraction,  increafed  by  their  clofer  Contact. 
For  it  is  this  immediate  ContaCt  of  Parts  which  is 
the  true  Caufe  of  their  Cohefion,  as  we  are  affured 
frpm  numerous  Experiments.  When  a  glafs  Lens 
is*polifhed  for  optical  Ules,  in  which  Artifice  I 
formerly  amufed  and  delighted  my  lei  f,  we  obferve 
that  the  Glafs  moves  freely  in  the  Plate  fo  long  as 
there  is  the  leaft  Quantity  of  Emery,  Oil,  Wax,  or 
the  Moiftureof  one’s  Breath  interpofed  betwixt  the 
Glafs  and  the  Poiifher.  The  Poiifher  grows  hot 
from  the  fwift  turning  round  of  the  Glafs,  and  if 
the  convex  Surface  of  the  Glafs  touches  the  Conca¬ 
vity  of  the  Plate  and  Poliflier,  they  will  cohere 
together  in  a  Moment  fo  as  to  refill  Separation. 
But  this  Inconvenience  never  happens  unlefs  the 
Machine  is  become  very  hot,  and  the  intervening 
Matter  is  quite  expelled  from  betwixt  the  Glafs  and 
the  polifhing  Plate*,  but  when  the  Cohefion  be¬ 
twixt  the  Glafs  and  the  Poliflier  is  feparated,  they 
repel  each  other,  nor  will  they  ever  cohere  again, 
unlefs  fo  great  a  Heat  and  Force  of  Fire  was  ap¬ 
plied,  as  is  capable  of  expelling  the  foreign  Matter 
which  was  interpofed  betwixt  them. 

6  We  faid  before  that  the  Glafs  moft  flrongly 
adheres  to  the  Poiifher,  when  the  Figure  of  the 
polifhing  Lens  very  exadly  fitted  the  Cavity  and 
Shape  of  the  Plate,  fo  as  to  fill  it  entirely  and  come 
immediately  into  clofe  Contad,  whereupon  they 
immediately  reft  and  become  immoveabie.  From 
hence  we  conclude,  that  there  is  no  Difference  in 
the  conftituent  Particles  of  a  Solid  and  Fluid  ;  but 
that  all  the  elementary  or  conftituent  Particles  of  a 
Fluid  will  compofe  a  Solids  fo  foon  as  they  touch 
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each  other  immediately  in  plain  Surfaces,  without 
the  Intervention  of  any  other  Matter.  Thus  we 
fee  that  the  compotent  Particles  which  we  call 
Fluids,  while  they  are  continually  moving  through 
the  VelTels  of  our  Bodies,  do  neverthelefs  become 
folid,  when  by  the  Power  of  Attraction  they  ad¬ 
here  to  the  Sides  of  the  VelTels.  A  little  Ball  of 
Wax  does  not  adhera  to  the  Finger,  becaufe  it 
touches  but  in  a  fmall  Point,  whereas  if  it  be  pref- 
fed  flat  by  the  Finger,  the  Surface  being  extended 
will  caufe  it  to  adhere  very  firmly. 

§.  444.  Therefore  fuch  Particles  as  are  now 
in  a  fluid  State  will  compofe  or  form  part  of 
a  Solid,  fo  foon  as  the  Power  of  Cohejion  1  fhall 
caufe  them  to  combine  with  the  other  folid 
Particles,  by  whatever  Caufe  2  that  Power  of 
Cohefion  is  produced  or  increafed. 

1  The  Particles  of  the  Blood  compofe  a  Fluid 
in  the  VelTels,  becaufe  their  Points  of  Contadtare 
continually  varied  ;  and  therefore  the  Blood  mull 
of  Neceflity  be  fluid,  fo  long  as  the  Arteries  con¬ 
tinue  to  adt  upon  it ;  but  if  the  fame  Blood  flag- 
nates  and  is  urged  againft  the  Sides  of  the  contain¬ 
ing  VelTel,  without  the  Intervention  of  any  aqueous 
or  different  Particles,  a  Solid  will  then  be  certain¬ 
ly  formed  out  of  the  Fluid. 

2  That  Attraction  is  one  Caufe,  if  not  the  chief 
or  only  Caufe,  apppears  probable,  inafmuch  as  a 
calcined  Bone  which  retains  its  Figure  being  ap¬ 
plied  to  the  Tongue,  adheres  very  powerfully  to 
the  Skin,  fo  that  it  cannot  be  pulled  off  from  the 
Tongue  without  great  Pain  and  a  Laceration  of  the 
Part. 

A  a  4 
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§.  445.  And  this  Cohefion  of  the  Parts  is 
heft  produced  in  a  Fibre  already  formed  \  if 
there  are  hollow  Spaces  2  left  betwixt  the 
folid  Particles  capable  of  receiving  more  Mat¬ 
ter  in  the  Place  of  thofe  Particles  which 
have  been  wafted  ;  and  at  the  fame  time  if 
there  are  Particles  in  the  Fluid  correfponding 
in  Size,  Figure,  and  Nature  3  to  thofe  Va¬ 
cuities  ;  to  which  add  a  fufficient  Power  or 
Vis  Vitce  4  capable  of  adapting  or  thrufting  in 
thofe  Particles  into  their  correfponding  Vacui¬ 
ties.  .  ' 

1  We  do  not  pretend  to  determine  the  Manner 
in  which  the  Fibre  is  firft  formed  of  its  conftituent 
Particles,  we  only  explain  how  the  Fibre  already 
formed,  increafes  or  grows  from  the  Aliments  as 
the  Animal  advances  in  Age;  or  how  it  is  rege¬ 
nerated  and  repaired  by  Matter,  fupplying  the 
Confumption  or  Wafte  which  is  made  of  all  the 
Parts  by  the  continual  Attrition  and  Motion  of 
them.  We  fuppofe  the  Fibre  to  be  prefent  and 
already  made,  without  enquiring  into  its  firft 
Principles,  which  are  too  oblcure  to  come  under 
our  Apprehenfion.  The  Perfon  who  enquires  af¬ 
ter  the  Manner  in  which  the  firft  Fibres  were  form¬ 
ed  in  the  Animal,  falls  into  the  old  Difficulty  con¬ 
cerning  the  Egg  and  the  Hen,  or  the  Seed  and  the 
Tree,  concerning  the  Priority  or  Pre  exiftence  of 
which  there  have  been  many  Difputes. 

1  Suppofe  one  of  the  fmalleft  Fibres,  compo- 
fed  of  two  folid  elementary  Particles,  applied 
to  each  other  by  their  Ends  ;  for  we  cannot  here 
fuppofe  any  Parts  to  be  joined  laterally  in  the  mod 
fimple  Fibre.  Let  this  Fibre  be  again  extended  by 
the  Vis  V itap  which  diftends  the  Veflels,  upon  the 

Convexity 
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Convexity  of  which  the  Fibre  is  placed  in  fuch  a 
manner,  as  to  caufe  the  contiguous  Particles  to 
recede  from  each  other  to  a  confiderable  Diftance, 
but  yet  not  fo  as  entirely  to  deftroy  their  Cohe- 
fion  ;  there  will  in  that  Cafe  be  formed  a  void 
Space  betwixt  the  Particles  by  the  Elongation  of 
the  Fibre  *,  in  which  Space  there  will  be  a  lefs 
Refiftance,  fo  that  any  Glew  or  other  Matter 
may  eafily  fill  up  the  Interval  which  was  made  by 
the  Attrition  and  Power  of  the  Actions  of  Life  ; 
while  the  Particles  which  were  abraded,  are  wafti- 
ed  out  of  the  laft  formed  Intervals,  are  evacua¬ 
ted  by  infenfible  Perfpiration,  and  the  other  E- 
mun&ories  (§.  432.)  But  even  the  very  fame 
Humour  which  abraded  the  elementary  Particles  is 
full  of  others  of  the  fame  Nature,  of  which  the 
folid  Fibres  may  be  compofed  and  renewed.  Thefe 
Particles  pafiing  along  the  fmooth  Surface  of  a 
fmall  Vefiel,  will  neverthelefs  infinuate  themfelves 
into  any  Vacuities  agreeable  to  their  Size  and  Fi¬ 
gure,  into  which  they  will  be  forced  by  that  Im- 
pulfe  of  the  Flumours,  which  diftends  the  Vefiels 
in  a  Direction  perpendicular  to  their  Axes,  while 
the  Impetus  of  the  following  Humours  will  more 
compact  and  polifh  the  newly  fupplied  Parts,  fo  as 
to  reduce  them  to  a  Level  with  the  Surface  of  the 
Vefiel,  abrading  the  fuperfluous  Parts,  and  ap¬ 
plying  or  filling  up  all  the  Intervals  made  betwixt 
the  elementary  or  conftituent  Particles.  Hence  it 
is,  that  a  true  Increafe  of  the  Body  very  feldom 
takes  place  in  Adults.  For  if  a  Fibre  is  fo  ftrong, 
4s  to  be  neither  furnifhed  with  Vacuities  by  Elon¬ 
gation,  nor  by  ^n  Abrafion  of  its  Parts,  there  will 
be  no  Matter  added,  but  its  Surface  will  be  on  all 
Sides  fmooth  \  but  if  any  Vacuities  are  formed  by 
the  Vis  Vitae,  as  many  Particles  will  cohere  and 
ad^pt  themfelves  as  there  are  Particles  abraded. 
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And,  in  general,  Nutrition  never  takes  place,  but 
where  there  are  lome  Parts  abraded  or  worn  of F. 

3  The  Particles  ought  to  be  flexible  and  tenaci¬ 
ous.  The  red  Globules  are  perfe&ly  fpherical  , 
but  when  they  arrive  at  the  fmalieft  Extremities, 
or  Anaftomofes  of  the  fanguiferous  Arteries,  they 
aflfume  an  oval  Figure,  as  Lewenhoec  has  obferved  ; 
in  order  to  which  it  is  neceflary  for  them  to  be 
flexible,  and  not  endowed  with  the  adamantine 
Hardnefs.  The  ferous  Globules  alfo  retain  the 
fame  Sphericity  and  Flexibility,  but  are  fix  times 
lefs  than  the  former  ;  and  have  fo  much  a  greater 
Degree  of  Cohefion,  that  they  run  into  long 
Threads  or  Chains,  which,  together,  form  a  fo- 
lid  Cake  of  the  whole  Mafs,  when  extravafated. 
Yet  neither  does  the  Blood  nor  the  Serum  nourifh  ; 
for  if  fo,  only  the  ferous  and  fanguiferous  Veflels 
would  be  fupported  :  but  that  Liquor,  which  is 
the  immediate  Matter  of  Nutrition,  muff  be  fo  ex¬ 
ceeding  fine  as  to  be  capable  of  pervading  the  very 
fmalieft  Veflels  of  all  in  the  Body  (§.  451).  Since, 
therefore,  the  Particles  of  all  the  nutritious  Hu¬ 
mours  are  flexible,  and  derive  their  Sphericity 
from  the  continual  Rotation  among  other  flmilar 
Spherules,  they  will  be  alfo  capable  of  altering 
their  Figure  by  the  vital  Preflure  or  Actions  of  the 
Veflels ;  which  is  a  Property  never  obferved,  either 
in  the  Particles  of  a  Medicine,  or  of  a  Poifon, 
which  are  too  rigid  and  inflexible  to  yield  to  the 
Acftion  of  the  vital  Powers. 

4  After  a  fmall  Globule  has  entered  into  a  Va¬ 
cuity,  a  further  Power  is  neceflary,  in  order  to 
break  off  fo  much  as  proje&s  beyond  the  Surface, 
and  to  compact  and  polifh  the  Remainder. 

§.  446.  The  true  Nutrition  of  the  Solids 
rnuft  be  therefore  performed  in  the  fmalieft  1 
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Vejj'els 2 ,  of  an  Affemblage  of  which  the  larger 
VefTels  are  compofed ;  that  is,  in  the  Nerves, 
or  in  the  moft  minute  Veffels,  much  like  un¬ 
to  the  Nerves  themfelves  (§.  302,  440.) 

1  All  Parts  of  the  human  Body  are  compofed  of 
Veffels  before  they  become  callous  *,  but  after  they 
have  once  arrived  to  that  rigid  and  inflexible  State, 
they  are  no  longer  nourifhed,  as  they  do  not  ad¬ 
mit  of  any  Parts  to  be  abraded  :  for  Nutrition  in 
the  full  grown  Animal  is  no  more  than  the  Refti- 
tution  of  thofe  Parts  of  the  Veffels,  which  have 
been  abraded  by  the  Motion  and  Attrition  of  the 
Humours  flowing  through  them  •,  and  this  can 
take  place  only  in  Parts  that  are  vafcular.  But 
the  Veffels  have  a  twofold  Surface,  one  external, 
to  which  pafs  the  exhaling  Vapours  which  are  dis¬ 
charged  into  the  larger  and  fmaller  Cavities  of 
Hippocrates  *,  the  other  internal,  tranfmitting  the 
contained  Fluid  :  the  former  of  thefe  receives  but 
little  Alteration,  as  it  only  exhales  fo  much  per- 
fpirable  Moifture  as  is  neceffary  to  prevent  the 
Concretion  of  its  Fibres ;  whereas  the  latter  fuffers 
a  confiderable  Preffure  and  Attrition  from  the  Im- 
pulfe  of  the  Liquor  flowing  through  the  Cavity  of 
the  Veffel.  Hence  therefore  it  appears,  that  Nu¬ 
trition  muff  be  performed  within  the  Surfaces  of  the 
fmalleft  Veffels. 

a  The  firft  and  common  Root  of  all  the  other 
Veffels  in  the  Body  is  the  Aorta  *,  and  the  ultimate 
and  fmalleft  Veffels  which  are  from  thence  conti¬ 
nued  fo  as  to  come  within  the  reach  of  our  Sen- 
fes,  are  the  perfpiring  Veffels  of  Sanflorius.  But 
whatever  the  laft  or  fmalleft  Series  of  Veffels  may 
be,  it  is  certain,  that  they  admit  of  none  lefs  than 
themfelves  •,  and  that  therefore  they  muft  be  com- 
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tides,  and  not  be  made  up  of  other  fmaller  Vef- 
fels,  which  would  be  contrary  to  their  Definition. 
But  to  prevent  their  Fibres  from  growing  together, 
it  was  necefiary  for  them  to  tranfmit  a  kind  of 
Moifture  very  fubtle  to  feparate  and  divide  them  ; 
for  if  this  Moifture  was  not  extremely  fubtle,  it 
could  not  pervade  the  fmalleft  Vefiels.  It  is  there¬ 
fore  this  moft  thin  Liquor  which  nourifties  the 
fmalleft  Vefiels  (agreeable  to  §.  445) ;  and  the  true 
or  immediate  Matter  of  Nutrition  is  fo  fubtle  a 
Liquor,  that  it  is  capable  of  pervading  the  moft 
minute  Vefiels  in  the  Body.  But  the  laft  Series  of 
Vefiels  but  one  are  compofed  by  an  Intertexture  of 
the  other  fmalleft  Vefiels,  which  themfelves  are  on* 
ly  made  up  of  Fibres,  in  the  fame  manner  as  if  the 
Intertexture  of  fmall  capillary  glafs  Tubes  was  con¬ 
voluted  into  another  Vefiel  (  §.  445) :  and  the 
Nutrition  of  this  penultimate  Series  of  Vefiels  is 
carried  on  by  the  other  fmalleft  Series  of  which 
they  are  compofed.  Therefore  this  penukimaie 
Series  is  noufifhed  as  well  internally  by  the  Fluid 
which  it  conveys,  as  externally  by  the  more  fubtle 
Fluid  of  its  fmalleft  component  Vefiels.  Again, 
the  antepenultimate  Vefiels  are  compofed  of  thofe 
laft  mentioned  *,  fo  that  Nutrition  will  be  carried 
on  in  thefe,  as  well  in  the  ultimate  as  in  the  pe¬ 
nultimate,  and  in  the  Cavities  of  thefe  antepenul¬ 
timate  Vefiels  themfelves  :  and  thus  are  the  larger 
Vefiels  compofed  and  fupported  by  the  fmaller 
ones,  till  we  come  to  the  very  largeft  of  them 
all,  namely,  the  Aorta.  The  Aorta  is  therefore 
nourifhed  by 'all  the  feveral  Clafies  ol  Liquors 
and  fmaller  Vefiels  in  its  Compofition,  derived 
from  the  Blood  in  its  own  proper  Cavity  *,  and  for 
this  Reafon  that  Vefiel  diftributes  all  the  Kinds  of 
Liquors  in  the  Body  from  the  Heart,  that  the  con¬ 
tinual  Wafte  might  be  repaired,  which  arifes  froni 
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fo  great  a  Celerity  and  Attrition  of  the  circulating 
Blood. 

§.  447.  Since  therefore  Nutrition  cannot  be 
performed  but  by  a  Liquor  capable  of  perva¬ 
ding  thefe  fmalleft  Veffels,  I  believe  you  will 
readily  allow  that  the  immediate  Matter  of 
Nutrition  muft  be  the  moft  fubtle  1  nervous 
Juice,  or  fome  other  much  of  the  fame  Nature. 

1  So  fubtle  as  to  be  capable  of  exhaling  through 
the  Pores  of  an  Egg-fhell.  It  is  demonftrated,  that 
the  Body  of  the  Chick  arifes  not  barely  from  the 
Albumen  of  the  Egg,  but  alfo  from  the  Addition 
of  a  more  fubtle  Matter  ;  for  Bellini  proves,  that 
the  Egg  is  heavier  when  the  Chick  is  near  being 
hatched,  than  it  was  at  its  firft  Incubation  ;  and 
again,  that  the  Chick  itfelf  breaking  out  of  the 
Shell  is  much  heavier  than  the  Albumen  and  Yolk 
together.  This  additional  Weight  muft  therefore 
have  been  derived  from  the  Air,  or  from  fome  of 
the  exhaling  Vapours  of  the  Hen,  during  the  time 
of  her  Incubation  ;  and  confequently  it  muft  have 
been  fo  fubtle  as  to  pafs  through  the  ftony  Shell, 
which  is  perforated  with  many  fmall  Pores  at  the 
obtufe  End  of  the  Egg,  pafting  afterwards  through 
the  common  tough  Membrane,  and  through  the 
feveral  concentric  Lamellae  of  the  Albumen  ;  at 
laft  through  the  two  including  Membranes  of  the 
Colliquamentum,  which  ferve  for  the  Chorion  and 
Amnios,  and  at  laft  paftes  with  the  other  Humours 
under  the  Form  of  a  Jelly,  through  the  Mouth  of 
the  Chick  itfelf  into  the  Stomach.  Nor  does  the 
Egg  abforb  only  that  Matter  which  gives  it  the 
additional  Weight  during  the  time  of  Incubation  $ 
but  it  has  inhaling  Veffels,  which  abforb  a  much 
larger  Quantity  of  Vapours,  which  are  probably 
'  exhaled 
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exhaled  again.  For  thofe  Liquors  which  are  lefs 
grofs  than  Water  efcape  our  Senfes.  In  a  chemi¬ 
cal  Diftillation  of  the  White  of  an  Egg,  there  is 
always  fome  Part  loft  or  exhaled,  though  the  Vef- 
fels  be  ever  fo  exactly  clofed,  which  Lofs  amounts 
to  near  a  tenth  Part  of  the  whole  ;  and  muft  have 
been  therefore  of  fo  fubtle  a  Nature,  as  to  efcape 
through  the  Luting  and  Junctures  of  the  Veflels. 

§.  448.  Does  it  not  therefore  feem  credible, 
that  Nutrition  is  one  of  the  ultimate  1  and 
moft  perfect  Adtions  of  Nature  ?  And  that  in 
order  to  the  due  Performance  of  this,  all 2  the 
feveral  other  preparatory  Adtions  of  the  Body 
are  required  to  be  carried  on  in  a  healthy  and 
regular  Manner. 

■  The  Albumen  of  the  Egg  does  not  itfelf  nou- 
rifh,  nor  is  it  immediately  converted  into  the  folid 
and  fluid  Parts  of  the  Chick  before  it  has  pafled 
through  all  the  fucceeding  Degrees  of  Attenuation 
(§.  442.),  pervading  the  feveral  concentric  La¬ 
mellae,  which  are  infinite  in  Number,  and  have 
each  their  refpedtive  Albumen,  the  lafk  of  them  be¬ 
ing  the  Sacculus  of  the  Colliquamentum  reduced  to 
the  greateft  Degree  of  Tenuity.  We  therefore 
need  not  wonder,  that  fo  long  an  Elaboration  and 
Attenuation  of  this  Humour  is  neceflary,  in  order 
to  render  it  capable  of  pervading  the  moft  minute 
Veflels,  fince  the  Humour  appears  in  its  crude 
State  to  be  fo  thick  and  vifcid. 

a  Namely,  that  of  paffing  through  the  Heart, 
languiferous,  ferous,  and  other  fmaller  Veflels. 
Among  all  the  Humours  of  our  Bodies,  the  red 
Blood  fuffers  the  lead  Aftion  of  any,  as  it  only 
circulates  through  the  fanguiferous  Series  of  Veflels ; 
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whereas  the  Serum  undergoes  the  Aftion  of  two 
Series  of  VefTels,  namely,  that  of  the  fanguiferous 
and  of  their  own  proper  ferous  VefTels,  the  Diame¬ 
ter  of  which  is  equal  to  the  Semidiameter  of  a  fan¬ 
guiferous  VefTel.  But  the  nervous  Juice  has  under¬ 
gone  the  Action  of  all  the  Series  of  VefTels ;  and 
therefore  fuch  a  Juice  is  the  moft  proper  to  fupply 
the  Matter  of  Nutrition,  as  having  fuffer’d  more 
from  the  Power  or  Adtion  of  the  Parts  than  any 
other  Liquor.  Nutrition  muff  be  therefore  per¬ 
formed  in  the  fmalleft  VefTels,  which  are  only  ca¬ 
pable  of  receiving  the  nervous  Juice,  or  a  Liquor 
equally  fubtle.  From  hence  alfo  Nutrition  appears 
ta  be  the  ultimate  Adtion  of  all  the  Parts  and  Hu¬ 
mours  in  the  Body,  for  the  due  Performance  of 
which  all  the  others  ought  to  be  rightly  difpofed  : 
and  agreeable  to  this  we  obferve  in  Pradtice,  that 
when  the  primary  Actions  are  defedlive,  this  ulti¬ 
mate  one  of  Nutrition  is  impaired  or  abolifhed  ;  as 
for  Inftance,  when  the  Lungs  are  decayed. 

§.  449.  The  Chyle  therefore  may  fill  the 
larger  1  VefTels,  but  cannot  immediately  nou - 
rijh  2  or  repair  the  folid  Parts  of  the  Body. 

1  As  the  Aorta  fuffers  the  greatefl  Violence  and 
Deftrudtion  of  its  Parts,  fo  it  is  alfo  repaired  by 
more  Powers  than  any  other  VefTel.  But  the  Vef- 
fels  are  never  obferved  to  have  large  Fragments 
abraded,  but  only  fmall  Scales,  which  are  capable 
of  pafling  out  of  the  Body  with  the  Urine  and  per- 
fpirable  Matter.  But  the  larger  VefTels  have  equal¬ 
ly  the  fame  Juices  with  the  fmaller  Branches  ;  that 
is,  the  Aorta,  as  well  as  the  fmalleft  fanguiferous 
VefTels,  have  each  their  refpedfive  Blood  and  more 
fubtle  Juices,  that  every  Particle  which  is  abraded 
may  be  fupplied  with  others  of  correfponding  Di- 
menfions.  Lcwenbcec 
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1  Lewenhoec  informs  us,  that  he  finds  Globules 
in  the  Chyle  not  much  lels  than  thofe  of  the  Blood, 
but  of  a  more  rare  or  lax  Texture,  as  not  being 
compacted  into  fo  denfe  a  Mafs  (§.  87,  127):  the 
Chyle  therefore  cannot  itfelf  nourifh  the  Parts,  fince 
its  Globules  are  too  large  to  enter  the  fmalleft  Vef- 
fels,  nor  does  it  ever  enter  into  any  other  than  the 
Jableal  Veins,  and  the  laftiferous  Duds  of  the 
Breaft  ;  for  it  is  never  found  either  in  the  ferous 
or  lymphatic  Veflels. 

§.  450.  But  when  the  fame  Chyle  has  been 
attenuated  by  the  Force  of  Refpiration  in  the 
Lungs,  where  it  is  intimately  mixed,  ground 
together  and  changed,  it  becomes  fit  to  enter 
and  pafs  through  lome  fmaller  Veflels,  and  is 
indeed  advanced  nearer  towards  the  Matter  of 
Nutrition,  from  which  it  is  however  as  yet 
confiderably  remote  l. 

1  There  is  a  confid.erable  Alteration  or  Change 
thus  made  by  which  it  differs  from  the  Chyle  ;  for 
it  is  not  fo  acefcent,  nor  does  it  congeal  into  a 
Curd-like  Subftance.  But  though  the  alimentary 
Juice  is  thus  render’d  fomewhat  more  fluid  than 
the  Chyle,  one  may  readily  perceive  that  it  cannot 
as  yet  be  fubtle  enough  to  be  received  into  the  molt 
minute  Veflels  of  the  Brain  ;  for  if  Milk  could  be 
in  this  manner  fo  eaflly  attenuated.  Nature  would 
never  have  been  at  the  Expence  or  Labour  of  cau- 
fing  the  Albumen  in  the  Egg  to  pafs  through  fuch 
an  infinite  Number  of  Degrees  of  Attenuation  in 
its  Courfe  through  the  concentrical  Lamellae,  but 
that  Humour  would  have  been  immediately  fenc 
in  a  direct  Courfe  into  the  Veflels  of  the  Chick, 
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§.  451.  But  in  time,  by  the  repeated 1  Acti¬ 
on  of  the  Lungs,  Vifcera  and  Veffels,the  Chyle 
becomes  a  mild,  tenacious  and  nutritious  Se¬ 
rum,  having  little  or  no  Tafte  or  Smell,  and 
congealing  with  the  Heat  of  Fire,  or  the  Ad¬ 
dition  of  Alcohol  Vini,  very  much  refe??2hlingz 
the  White  of  an  Egg :  fo  that  it  then  appears 
to  be  fuch  a  Fluid,  as  contains  all  3  the  Qua¬ 
lities  or  Conditions  which  we  find  to  be  nece{- 
fary  by  Experience  in  that  Humour,  from 
whence  we  know  all  the  folid  Parts  of  the  A- 
nimal  are  derived  4  by  Incubation  only.  Thus 
therefore  the  Matter  is  brought  a  Degree  nearer, 
though  it  is  not  as  yet  5  quite  fitted  for  Nutri¬ 
tion  5  much  lefs  is  red  Blood  fit  for  this  Office, 
nor  does  either  that  or  the  Serum  ever  enter  in¬ 
to  the  fmalleft  V effels. 

1  The  Chyle  being  received  into  the  ladeal  Vef- 
fels,  pafies  from  them  into  the  thoracic  Dud:  and 
fubclavian  Vein,  from  whence  it  pafies  into  the 
right  Ventricle  of  the  Heart  and  pulmonary  Arte¬ 
ry  ;  but  as  yet  it  has  pafiTed  through  none  but  large 
Vefifels,  having  met  with  no  Difficulty  from  the 
Smallnefs  of  their  Diameters.  But,  in  the  next 
place,  it  is  urged  through  the  minute  Anaftomofes 
of  the  pulmonary  Artery  and  Vein,  and  by  the 
Aorta  it  goes  through  all  the  Mufcles  and  Vifcera 
together  with  the  Blood,  circulating  throughout 
the  whole  Body  under  the  Denomination  of  Milk. 
This  Chyle  or  milky  Juice  of  the  Aliment  is  not 
converted  into  Serum  within  three  Flours  after  a 
Meal  ;  but  if  Blood  be  drawn  about  that  time 
from  a  Vein,  this  Liquor  appears  floating  of  a 
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white  Colour  upon  the  Surface.  Although  the 
Chyle  appears  then  to  have  undergone  the  Action 
of  the  Arteries  and  Lungs,  yet  it  has  not  been  fuf- 
ficiently  attenuated  and  changed  to  form  the  Mat¬ 
ter  of  Nutrition.  But  about  twelve  Hours  after  a 
Meal,  the  lacteal  Juice  of  the  Chyle  puts  off  its 
white  Colour,  and  becomes  a  pellucid  Serum  *  nor 
does  it  evaporate  by  Heat,  but  congeals  into  a 
fciffile  Mafs  like  Leather. 

1  But  there  is  this  Difference,  that  the  Albumen 
is  contained  in  concentric  Sacculi,  while  the  Serum 
of  the  Blood  flows  freely  through  the  fanguiferous 
Veifels  in  a  more  fluid  State  ;  to  which  add,  that 
the  Serum  receives  fomething  from  the  Blood  itfelf, 
whereas  in  other  refpedts  both  the  Serum  and  Al¬ 
bumen  are  very  much  alike.  Both  of  them  harden 
by  the  Addition  of  Alcohol  Vini  (  §.  226.) ;  and 
in  Diflillation  there  is  no  Difference  perceived  be¬ 
twixt  the  Serum  of  the  Blood  and  the  White  of  an 
Egg  ;  both  of  them  afford  Phofphorus  by  the  laft 
Degree  of  Fire,  and  both  of  them  receive  the  fame 
Changes  by  Putrefadiioti  •,  but  even  the  End  and 
Ufes  of  both  are  the  fame.  The  Females  of  all 
Animals  receive  truly  the  Semen  mafculinum  into 
the  Serum  of  their  Blood.  All  Sorts  of  Animals, 
whether  Filh,  Fowl,  Quadruped,  or  Infedf,  are 
generated  from  Eggs,  without  excepting  any,  as 
far  as  we  have  been  yet  able  to  difcover.  In  thefe 
Eggs  the  Foerus’s  of  all  Animals  are  nourifhed  and 
brought  up  to  that  State  of  Perfection,  in  which 
we  meet  with  them  at  their  firft  Appearance  in  the 
World-,  whether  the  Egg  was  incubated  either “ 
within  or  without  the  Animal,  or  brought  tor- 
ward  by  a  determinate  Degree  of  Hear.  Almoft 
all  Birds  fit  upon  their  Eggs,  and  within  the  Space 
of  twenty-four  D  iys  they  hatch  their  Young,  and 
let  them  out  of  the  Shells.  All  Iniedts  do  nor  fit 

upon 
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upon  their  Eggs,  but  they  are  hatched  by  Warmth, 
as  in  the  Species  of  the  Eruca.  But  where-ever 
thefe  Eggs  are  laid,  they  are  always  furniflied 
with  their  Albumen,  which  is  in  effed  a  true  Se¬ 
rum  depofited  from  the  ferous  VelTels  of  the  Mo¬ 
ther  within  the  Egg,  the  Cavity  of  which  it  fills. 
But  in  Birds  there  is  a  ftony  Cruft  formed  round 
this  Serum,  that  the  Eggs  might  be  preferved  fafe 
in  the  Cold  for  the  Space  of  three  Months  without 
injuring  the  Foetus,  which  may  be  excluded  from 
the  Egg,  notwithftanding  it  has  been  kept  fo  long* 
provided  it  is  fet  under  the  Hen. 

3  This  is  the  true  plaftic  Spirit  or  Moifture  of 
the  ancient  Philofophers,  out  of  which  all  the  folid 
Parts  of  the  human  Body  are  formed  as  out  of  a 
Pafte. 

4  The  Albumen  of  the  Egg  within  the  Space  of 
twenty-one  Days  is,  by  a  determinate  Heat,  chang¬ 
ed  into  the  Subftance  of  a  Chick.  And  the  like 
Albumen  or  Serum  is  fo  prepared  and  attenuated 
by  Heat,  and  the  repeated  Adion  of  the  Veftels  of 
the  human  Body,  that  it  pafles  through  feveral  Se¬ 
ries  of  the  fmaller  Veftels  in  the  fame  manner  as  the 
Albumen  of  the  Egg  is  percolated  through  the 
concentric  Sacculi.  There  is  therefore  no  Obftacle 
againft  the  Serum  being  the  Matter  of  Nutrition, 
provided  it  paftes  through  the  feveral  Degrees  of 
Attenuation,  like  the  White  of  the  Egg  before  it 
forms  the  folid  Parts  *,  for  from  fimilar  Caufes  we 
may  exped  fimilar  Effeds  in  Subjeds  of  the  fame 
Nature.  But  when  the  vifcid  Serum  of  the  Blood 
is  not  formed  or  generated  from  the  Chyle,  as  in 
confumptive  or  phchifical  Patients,  in  that  Cafe 
the  whole  Bufmefs  of  Nutrition  is  abolifhed.  For 
there  are  many  Veftels  in  the  Body,  which  do  not 
admit  the  yellow  Serum  of  the  Blood  to  enter  in¬ 
to  them  in  a  natural  State  *,  as  we  obferve  in  the 
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uriniferous  Dudts,  the  pellucid  Lymphatics,  the 
lactiferous  DuCts  of  the  Breads,  in  which  we 
never  find  any  Serum  capable  of  hardening  with 
Heat,  or  Alcohol  of  Wine  :  but  the  Humours  of 
thofe  Dudts  are  groffer  than  the  Serum,  and  there 
are  many  others  not  much  more  fluid.  When  the 
Arm  or  a  healthy  Perfon  is  placed  in  a  clean  glafs 
Veflel  in  the  Summer-time,  the  Vapours  exhaling 
from  the  Skin  will  be  condenfed  into  Drops  adhe¬ 
ring  to  the  Sides  of  the  Glals  (§.  426.),  and  will 
again  evaporate  from  the  Glafs  without  leaving 
any  Refiduum  or  grofs  Matter  behind  \  and  there¬ 
fore  it  contains  nothing  of  the  Nature  of  Serum  or 
Oil,  for  either  of  thefe  leave  a  Spot  behind  them 
continually,  and  the  Serum  congeals  into  a  hard 
Jelly  by  the  Heat  of  boiling  W7ater  without  eva¬ 
porating. 

5  The  Serum  of  the  Blood  has  not  indeed  acqui¬ 
red  all  the  Properties  of  the  nutritious  Humour ; 
but  it  mud  firft  undergo  a  very  high  Attenuation, 
before  it  can  become  fufficiently  fubtie  to  perform 
the  Office  of  Nutrition.  Thus  alfo  the  Albumen 
of  the  Egg  does  not  immediately  nourifh,  but  that 
Humour  which  is  prepared  from  it,  and  fent  into 
the  Sacculus  of  the  Colliquamentum,  being  much 
finer  than  the  Albumen  unprepared. 

§.  452.  But  as  the  Heat  1  of  Incubation, 
fo  the  Adions  of  the  Vifcera  and  Veffels,  af- 
fifted  by  the  f£me  Heat  arifing  from  the  vital 
Powers,  introduce  divers  Changes  continually 
in  the  healthy  circulating  Serum  of  the  Blood, 
till  at  length  fome  Part  of  it  becomes  fo 
fubtie  2  a  Humour  as  is  required  for  the  Bufi- 
nels  of  Nutrition,  in  order  to  repair  imme¬ 
diately  that  which  is  wafted;  and  it  is  this  laft 
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moft  fubtle  Humour,  prepared  from  the  Se¬ 
rum  of  the  Blood,  which  at  length  becomes 
the  true  and  immediate  Matter  of  Nutrition. 

1  In  the  Metropolitan  City  of  Egypt ,  at  this  Day 
termed  Grand  Cairo,  Eggs  are  hatched  in  Ovens 
by  the  Application  of  a  certain  Degree  of  Heat ; 
but  if  that  Degree  of  Heat  is  too  much  exceeded, 
the  Eggs  come  to  nothing.  So  alfo  it  is  with  us ; 
for  our  Bodies  are  not  nourifhed  when  the  Blood  is 
kept  in  too  great  a  Heat. 

a  From  the  grofs  Chyle  is  formed  another  which 
is  more  fubtle,  in  the  Form  of  a  Liquor  which  is 
converted  into  Milk,  which  Milk  is  converted  in¬ 
to  Serum,  and  that  Serum  into  Blood  *,  but  the 
Blood  itfelf  is  again  refolved  into  Serum,  and  that 
Serum  into  Lymph,  which  Lymph  is  attenuated 
into  feveral  Orders  of  Liquors  ft  ill  much  more 
fubtle.  In  the  fame  manner  is  the  Albumen  of 
the  Egg  attenuated  and  fucceffively  propelled 
through  the  concentric  Sacculi,  till  it  at  length 
enters  the  Colliquamentum  in  the  Form  of  a  moft 
fubtle  Liquor  through  the  Chorion  and  Amnios. 
In  both  thefe  Cafes  the  thing  is  the  fame,  though 
we  are  not  capable  of  enumerating  the  feveral  De¬ 
grees  of  Tenuity  in  the  Particles  either  of  the  Al¬ 
bumen  or  Serum.  But  how  fubtle  a  Liquor  may 
be  prepared  from  the  Aliments,  we  are  taught 
by  the  Inftance  of  the  Alchemift  ;  for  the  good 
old  Man  had  read.  From  thee ,  O  King ,  is  drawn 
the  Matter,  my  Breath  is  my  Life .  Hereupon  he  pro¬ 
claims  himfelf  victorious,  and  taking  a  large  che¬ 
mical  Veftel  breathes  into  it  for  fo  many  Days  and 
Nights,  until  a  large  Quantity  of  Liquor  was  col¬ 
lected.  But  {till  it  remained  for  him  to  fix  this 
volatile  Mercury  of  Life,  but  he  coy]d  never  find 
fiimfelf  able  t.o  reftrain  the  Fugitive  from  evapo- 

B  b  3  rating 
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rating  immediately  upon  feeling  the  Heat ;  to  do 
this  he  tortures  his  Mind  and  Body  to  no  Purpofe, 
till  being  overpowered  with  Labour  and  Fatigue, 
he  finds  himfelf  to  have  wrought  the  great  no¬ 
thing.  Thefe  Men  have  certainly  a  happy  Stock 
of  Foolifhnefs,  and  are  fit  to  furnifh  out  Expe¬ 
riments  to  better  Philofophers,  who  never  fatigue 
themfelves  with  fo  much  Labour  to  fo  little  Pur¬ 
pofe.  Certain  it  is  that  from  fuch  grofs  Food  and 
fuch  thick  Chyle  and  Blood,  are  formed  Juices  in 
themfelves  fo  extremely  volatile,  that  they  fly  off 
into  the  Air  fpontaneoufly,  in  the  fame  manner  as 
the  Albumen  of  the  Egg,  which  has  not  been 
fecundated,  is  fo  highly  attenuated  by  the  Heat 
of  Incubation,  that  after  Putrefa&ion  it  exhales 
through  the  Shell.  Even  a  new  laid  Egg  conti¬ 
nually  expofed  to  the  warm  Air  becomes  lighter 
every  Hour,  and  the  Cavity  at  the  obtufe  End  by 
degrees  enlarges  and  occupies  the  whole  Egg,  till 
at  length  all  the  Humour's  exhale  through  the  in¬ 
cluding  Shell  and  Membranes,  leaving  nothing 
behind  but  a  fmall  Quantity  of  Earth.  If  we  fub- 
ftitute  an  Egg  to  a  chemical  Analyfis,  all  the 
Parts  which  are  oily  and  watery  will  arife  by  the 
Heat  of  the  Fire,  leaving  only  a  black  Sediment 
remaining,  which  after  Calcination  affords  a  fmall 
Quantity  of  a  white  Earth. 

§.453.  But  how  Ample,  injipid l,  and  in¬ 
odorous  this  nutritious  Humour  is,  we  are 
taught  by  Fire,  Putrefaction,  and  Chemiftry  jj 
for  there  is  nothing  left  after  thefe  Procefles 
more  than  a  very  light 2  and  jtmple  Earth  3. 

1  The  more  any  one  of  our  Humours  is  elabo¬ 
rated  and  fubtilized,  the  nearer  it  approaches  to 

the 
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the  Nature  of  Water  ;  but  yet  is  there  a  confide- 
table  Difference  betwixt  them  and  real  Water  \  for 
that  laft  difTolves  inftead  of  nourifhing  the  Parts, 
nor  can  a  Man  fupport  his  Life  with  mere  Water, 
but  he  will  foon  be  dedroyed.  There  are  Inftan- 
ces  of  Captives  which  have  faded  for  the  Space 
of  twenty  Days  when  they  have  been  fupplied 
with  Water,  whereas  they  could  not  have  fubfided 
fo  long  as  nine  Days  without  Water  j  nor  yet  does 
Water  nourilh.  But  the  nutritious  Fluid  differs 
from  Water  inafmuch  as  it  is  generated  from  the 
Serum  of  the  Blood,  which  alone  has  the  Property 
of  hardening  with  Heat  among  all  the  Humours 
of  the  Body  :  for  the  Chyle,  Saliva,  Semen  and 
aqueous  Humour  of  the  Eye  do  not  thicken  like 
the  Serum  of  the  Blood  (§.  246.)  *  but  this  Pro¬ 
perty  of  coagulating  is  a  Charadteriflic  of  the  nu¬ 
tritious  Humours.  After  I  had  diddled  the  White 
of  an  Egg,  there  remained  in  the  Bottom  of  the 
Veffel  almoft  one  tenth  Part  of  the  Confidence  of 
Horn,  while  nineteen  Pans  were  drawn  off  in  the 
Form  of  Water,  but  fomewhat  different  from 
common  Water,  fince  it  would  kill  Quickfilver, 
which  Rain-water  will  not ;  for  which  purpofe  it 
was  therefore  edeemed  a  Secret  by  Helmont  and 
others.  There  is  therefore  a  certain  pladic  and 
cohefive  Property  in  the  Serum  of  the  Blood,  and 
in  the  White  of  an  Egg,  which  is  not  found  in 
Water.  Not  that  I  would  have  it  fuppofed  that 
the  Serum  itfelf  nourifhes,  but  that  from  the  Serum 
attenuated  by  the  vital  Powers  is  formed  a  very 
fubtle  aqueous  Liquor,  in  the  fame  manner  as  the 
Chyle  is  by  the  vital  Powers  converted  into  Se¬ 
rum,  which  hardens  with  Heat  *  and  that  the  Se¬ 
rum  at  length  nourifhes,  after  it  has  been  fo  high¬ 
ly  attenuated  as  to  become  perfpirable.  And  this 
fecond  Kind  of  Attenuation  which  the  Serum  re- 
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ceives  renders  it  unalterable  *,  for  the  Serum  cannot 
be  hardened  after  it  has  been  once  attenuated  in  this 
manner;  nor  can  the  Albumen  of  the  Egg  be  in¬ 
durated  by  Alcohol  Vini  after  it  is  become  femi- 
putrid  by  Incubation. 

1  Which  are  altogether  volatile.  An  old  Man 
of  eighty  Years  of  Age  has  perhaps  changed  his 
Bones  a  hundred  times,  receiving  new  Nails  and 
Flefh,  while  the  old  Bones,  Flefh,  Nails,  &c. 
have  been  fo  wore  away  and  evacuated  from  the 
Body  infenfibly,  fo  as  to  leave  nothing  fixed  *,  and 
this  not  without  Surprize  to  thofe  who  are  {killed 
in  Chemiitry,  who  fee  that  by  a  moderate  Heat 
thofe  Parts  are  volatilized,  which  remain  fixed 
even  in  the  moft  intenfe  Fire.  Hence  Helmont 
rightly  obferves,  that  unlefs  the  ingefted  Aliments 
are  attenuated  and  volatilized,  into  a  fubtle  Dew, 
the  Perfon  will  in  a  little  time  be  reduced  to  a 
Mafs  of  Earth.  For  the  Aliments'  by  which  we 
are  nourifhed,  are  replenifhed  with  earthy  Matter, 
with  which  we  fhould  be  in  a  little  time  fluffed 
up,  if  it  was  not  to  be  volatilized  and  infenfibly 
difcharged.  Thefe  folid  earthy  Particles  or  Ele- 
ments  being  reduced  to  a  great  Degree  of  Subtlety, 
are  a’one  capable  of  pervading  the  fmalleft  Vefiels, 
and  of  affording  the  immediate  Matter  of  Nutri¬ 
tion. 

3  The  folid  Parts  of  the  human  Body  are  made 
up  of  mere  Earth,  which  is  neither  refolvable  nor 
mutable  in  Water,  Fire,  or  Air  ;  but  Water  ren¬ 
ders  thefe  folid  Parts  more  compact :  Earth  is  the 
Bafis,  Water  the  connecting  Glue,  and  from  both 
is  formed  the  folid  Fibres  of  the  human  Body. 

§.  454.  But  we  find  that  this  ultimate  Mat¬ 
ter  (§.  452.)  can  be  only  prepared  by  pafling 

through 
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through  all  the  Degree  of  Attenuation  (§.  449 

to  453-)  '  ' 

§  455*  But  fame  nutritious  Humour 
may  become  acrimonious  1  by  a  too  fwift  and 
frequent  Circulation,  or  by  being  too  long  re¬ 
tained,  whence  its  Fluidity  may  be  deftroyed, 
and  its  Subftance  thickened,  its  oily  Parts  be¬ 
ing  drawn  off  or  exhaufted,  and  the  Salts 
fharpened,  from  whence  it  becomes  unfit  for 
this  Purpofe  of  Nutrition  and  Secretion. 

*  All  Animals  both  Male  and  Female  are  nou- 
rifhed  with  Milk  ;  and  even  in  the  Breafts  of  new 
born  Infants  of  both  Sexes,  as  well  as  in  grown 
People,  there  is  Plenty  of  Milk  to  be  found.  But 
this  Humour  does  by  continual  Heat  and  Motion 
become  acrimonious,  notwithftanding  it  is  at  firft 
mild,  or  fweet,  and  anodyne  :  for  from  Milk  is 
generated  Serum,  and  Serum  merely  by  too  long 
a  Circulation  becomes  acrid  and  foetid,  evacuating 
itfelf  by  Urine,  which  alone  by  Reft  and  Heat  af¬ 
fords  the  mod  acrimonious  Salts.  By  mere  fading 
alone  all  the  Humours  become  acrimonious,  as 
<TfchirnhauJ(en  has  rightly  obferved  (§.  66.)  ;  and 
there  are  many  Inftances  in  which  the  Saliva  has 
bren  acrid  enough  to  corrode  the  Gums,  and  the 
Urine  the  Bladder  ;  for  while  the  more  fubtle  Parts 
are  exhaled,  the  oily  Parts  are  wafted  or  confu« 
nied,  and  the  Salts  rendered  more  acrid. 

§.  456.  From  hence  therefore  we  fee  the 

Neceffity  there  is  for  the  Blood  and  Humours 

¥ 

to  be  replenished  with  new  Chyle  *,  from  the 
repeated  Ingeftion  of  folid  and  fluid  Aliments^, 
in  order  carry  on  the  Bufinefs  of  Nutrition. 

The 
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*  The  Neeeffity  for  Food  to  be  continually  ta¬ 
ken  into  the  Body,  is  not  in  order  to  keep  the 
Vefiels  full  ;  for  in  the  dead  Bodies  of  the  human 
Species,  as  well  as  in  thofe  of  Brutes,  the  Vefiels 
are  found  full  of  Blood,  and  contain  ten  times  as 
many  Juices  as  there  are  found  in  the  Body  of  a 
tabid  Perfon.  But  in  a  Man  who  has  fuffered 
Hunger  for  a  long  time,  all  the  Humours  are  at¬ 
tenuated  and  rendered  more  acrimonious  by  their 
continual  Heat  and  Motion,  by  which  they  incline 
to  Putrefaction,  and  occafion  Thirft,  Fevers,  Mad- 
nefs,  and  at  length  Death  itfelf ;  and  in  the  dead 
Bodies  of  fnch,  the  Brain  appears  flaccid,  and  in 
a  manner  deftroyed.  Namely,  becaufe  the  frefli 
Chyle  is  wanting,  which  by  its  gentle  acefcent 
Quality  might  temperate  the  putrefa&ive  Nature 
of  the  Humours ;  and  in  all  Animals,  without  ex¬ 
cepting  the  moft  fierce,  the  Chyle  is  the  mildefl: 
Humour  of  any  in  the  Body,  as  it  ought  to  be  to 
temperate  the  acrid  Humours,  dilute  and  correct 
them  as  they  are  corrupted  and  wafied  by  the  con¬ 
tinual  Actions  of  Life,  more  efpecially  as  the  A- 
nimal  is  more  fierce  and  prone  to  Wrath.  There 
is  alfo  the  fame  Neceffity  for  Drink  to  wafh  out  the 
putrid  Particles  from  the  Blood  and  Humours, 
which  if  retained  in  the  Habit  would  injure  or  de- 
Itroy  the  tender  Fabric  of  the  Brain  and  Cerebel¬ 
lum. 

§.  457.  But  for  the  Manner  how  and  the 
Caufes  from  whence  Nutrition  is  performed, 
we  may  fufficiently  underftand  thefe  from 
what  follows. 

§.  458.  The  Humour  being  propelled  ftrait 
forwards  through  a  full  *,  conical  or  cylindri¬ 
cal 
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cal  Vejfd  *,  either  elaftic  or  rigid,  paffes  from 
a  larger  Capacity  to  a  lefs  5  and  from  the  Re¬ 
finances  oppofed  to  its  Motion,  it  will  endea¬ 
vour  to  extend  or  dilate  the  Sides  of  the  Veffel 
according  to  its  longitudinal  3  Axis.  And  this 
happens  throughout  the  whole  Body,  except 
perhaps  in  the  Veins  and  cavernous  Recep¬ 
tacles  4. 

1  All  the  Vefiels  of  the  human  Body  are  flexi¬ 
ble  *,  and  even  the  Bones  themfelves  were  at  firft 
mere  Membranes  pervaded  with  flexible  Veins* 
And  befides  this  all  the  Veffels  are  full  even  unto 
their  lafl  Extremities,  as  we  are  convinced  by  the 
Microfcope  (§.  213.).  v 

2-  It  matters  not  what  Figure  the  Veffel  be  of, 
provided  it  be  full  and  the  Liquor  flows  through 
ip  with  a  certain  Velocity  ;  for  then  the  Liquor 
with  which  the  Veffel  is  already  filled,  will  refift 
the  Entrance  of  the  next  which  follows,  which 
confequently  cannot  pafs  into  the  Tube  unlefs  it 
removes  or  thrufts  forward  the  preceeding  Liquor 
from  its  Place.  That  Liquor  therefore  which  is 
projected  from  the  Pleart  into  a  full  Veffel  fuflfers 
the  Adlion  of  a  Prefs,  betwixt  the  Force  of  the 
Heart  urging  behind,  and  the  refilling  Blood  be¬ 
fore,  which  it  is  obliged  to  move  forward  with 
the  Refiftance  from  the  conical  Figure  of  the  Ar¬ 
tery.  Therefore  the  whole  Force  which  the  Blood 
receives  from  the  Heart  will  be  returned  upon  the 
Sides  of  the  Veffel,  as  Herman  demonftrates.  But 
as  much  as  the  Sides  of  the  Veffels  are  diftended 
with  the  Blood,  fo  far  are  they  removed  from 
the  internal  Cavity  ;  fo  that  when  the  Blood  pref- 
fes  upon  the  Sides  of  the  Artery,  and  is  again  re¬ 
pelled  by  the  fame,  it  exerts  its  Force  according  to 
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the  Length  of  the  Veflfel,  endeavouring  to  go 
forwards,  and  by  that  means  to  elongate  the  Vef- 
fel  itfelf. 

3  For  fince  the  Vefiel  is  conical,  all  the  Parti¬ 
cles  of  the  Humours  which  are  propelled  by  the 
Force  of  the  Heart  in  Lines  parallel  to  the  Axis 
of  the  Artery,  will  ftrike  diredlly  upon  its  con¬ 
verging  Sides,  and  by  removing  every  Point  of 
the  flexible  Veflfel,  they  will  endeavour  to  elongate 
the  fame,  unlefs  the  Canal  refills  with  an  infinite 
Force.  But  there  are  no  fuch  infinitely  refilling 
Vefifels  found  in  the  healthy  human  Body,  or  if 
there  were  fuch,  the  Circulation  of  the  Humours 
would  in  them  be  certainly  flopped.  Since  there¬ 
fore  the  Veflfels  give  way  to  the  Impetus  of  the 
Humours,  they  mud  of  neceflity  be  elongated. 

4  Namely,  in  the  Veins  the  Humours  flow  from 
a  narrower  to  a  larger  Part  of  the  Vefiel  continu¬ 
ally  into  larger  Receptacles,  and  therefore  in  fuch 
Veflfels  the  Sides  are  prefied  only  by  the  Weight  of 
the  Humours  :  nor  do  they  endeavour  to  elongate 
the  Veflfels,  fince  they  find  a  ready  Paflfage  free 
from  Refillance  towards  the  Heart,  which  being 
contradled  and  emptied  forms  a  Vacuity  for  the 
Reception  of  the  fucceeding  Blood,  which  there¬ 
fore  runs  freely  from  the  Veins  into  the  right  Si¬ 
nus,  Auricle,  and  Ventricle.  Hence  therefore  the 
two  Ounces  of  Blood  which  are  propelled  from 
the  Arteries  into  the  Veins  at  every  Syllole,  do 
not  dilate  the  latter  *,  and  therefore  there  feems  to 
be  little  or  no  Fridlion  of  the  Blood  in  the  Veins, 
though  their  Sides  or  Membranes  fuller  fome  At¬ 
trition,  as  well  from  the  Blood  as  from  the  Motion 
of  their  fmall  component  Arteries  ;  and  thefe  be¬ 
ing  of  the  fame  Nature  with  all  the  other  Arteries 
fuffer  a  like  Attrition  and  Fridlion  from  the  Blood. 


§.  459.  But 
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§.  459.  But  by  this  Force,  though  very 
fmall  *,  being  continually  repeated,  the  VeC- 
fels  will  be  elongated  gradually  and  infenfibly, 
and  in  their  Elongation  will  be  more  and  more 
extenuated 2,  and  that  even  in  a  fhort  Space  of 
Time  3. 

1  This  Force  is  not  indeed  fo  exceeding  fmall* 
fmce  it  is  equal  with  the  Motion  with  which  the 
Blood  circulates,  and  by  which  no  fmall  Degree  of 
Heat  is  produced  in  the  Blood.  But  even  fuppo- 
fing  this  Force  to  be  the  lead  imaginable,  it  might 
neverthelefs  by  its  repeated  Adlion  produce  the  fame 
Effedt  as  the  greateft  Force  adting  in  but  one  Mo¬ 
ment  of  Time.  For  the  Force  which  will  elevate 
one  Grain  being  repeated  ten  thoufand  times  will 
raife  more  than  a  Pound  Weight.  When  a  Drop 
of  Liquor  falls  upon  the  Surface  of  a  polifhed  Mar¬ 
ble,  it  may  produce  no  fenfible  Effedt  or  Abrafion 
in  the  Stone  though  repeated  many  thoufand  times  5 
but  by  a  continual  Fall  of  Drops  for  many  Years 
upon  the  Surface  of  fuch  a  Stone,  there  will  be  an 
Excavation  formed  equal  to  what  an  Iron  Inftru- 
ment  could  produce  with  a  greater  Force  in  a 
fhorter  Space  of  Time  *,  whence  it  is  evident,  that* 
by  a  Repetition  of  fmall  Strokes,  the  fame  Effedt 
may  be  produced  as  by  a  greater  Force  in  a  fhorter 
Space  of  Time.  But  the  Power  of  Liquors  in  di- 
ftending  the  Sides  of  the  Veffels,  and  in  elongating 
them  according  to  their  Axes,  is  exerted  as  often 
as  our  Arteries  vibrate,  namely,  thirty-fix  hundred 
times  in  an  Hour,  or  eighty-fix  thoufand  four  hun¬ 
dred  times  in  a  Day.  So  that  if  the  Force  applied 
at  one  Inftant  to  extend  the  Veffels  is  but  fmall, 
by  colledting  together  their  Sums  agreeable  to  the 
time,  it  will  appear  very  confiderable. 


All 
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a  All  the  Veffels  are  thickefl  and  flrongefl  to¬ 
wards  the  Heart,  and  become  thinner  as  they  re¬ 
cede  farther  from  that  Mufcle,  except  only  the 
Veins,  which  at  their  Sinus’s  in  the  Liver  and  Heart 
are  covered  with  a  mufcular  Membrane.  The  Aor¬ 
ta,  which  is  fo  extremely  thick  at  the  Heart,  is  fo 
very  fine  and  tender  in  its  fmallefi  Extremities 
which  exhale  the  perfpirable  Matter  of  Sanftoriusy 
that  there  is  no  great  Difference  betwixt  the  Cohe- 
fion  of  thofe  Veffels  and  many  of  our  Fluids.  And 
the  more  any  Artery  is  ramified  into  fmall  Branches, 
the  more  thin  and  tender  are  the  Sides  and  Mem¬ 
branes  of  thofe  fmallefi  Arteries.  But  the  Impulfe 
of  the  Blood  propelled  from  the  Heart  into  the  Aor¬ 
ta,  is  continued  from  thence  to  the  fmallefi  Extre¬ 
mities  of  the  Arteries,  and  even  into  the  ultimate 
Pores,  which  are  formed  in  part  by  the  membranous 
Extremities  of  the  Arteries,  whether  they  terminate 
in  Veins  or  excretory  Dudls  ;  for  thefe  lafl  giving 
no  Refinance,  may  be  looked  upon  as  Vacuities ; 
and  thus  the  Extremities  of  the  Veffels  will  be  ex¬ 
tenuated  in  fuch  a  Manner,  that  approaching  near 
to  a  Di  ffolution,  they  affume  almofl  a  fluid  State. 
But  all  the  Extremities  of  the  Arteries  are  open, 
and  may  be  therefore  looked  upon  as  Membranes 
cut  fhort  off ;  hence  therefore  the  Veffel  will  bedi- 
llended  and  elongated  mofl  in  thefe  Extremities. 

3  The  Elongation  feems  to  be  manifeflly  the  lar- 
gefl  in  the  fmallefi  Veffels.  The  Beard  being  cut 
off  very  fpeedily  grows  again  ;  fo  that  in  an  Eu¬ 
ropean  Man  who  fhaves  once  a  Week,  the  Beard 
will  acquire  the  fame  Length  next  Week  as  it  had 
before,  and  thus  there  will  be  fifty-two  times  as 
great  a  Length  of  the  Beard  cut  off  and  renewed 
again  within  the  Space  of  a  Year.  But  this  great 
Length  of  Hair  which  is  fhaved  off  from  die 
Beard,  much  exceeds  the  Length  which  it  would 

acquire 
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acquire  without  {having  %  for  we  know  that  Eu* 
rope  an  Men  who  follow  the  Cuftom  of  the  Ttirki 
in  Afia*  have  their  Beard  grow  to  their  full 
Length  within  the  Space  of  fix  Months,  beyond 
which  they  grow  no  longer  ;  from  whence  it  ma** 
nifeftly  follows,  that  the  Hairs  grow  falter  by  cut¬ 
ting  or  {having,  fo  that  the  VeiTels  meeting  with 
lefs  Refiftance  are  more  eafily  and  fpeedily  elonga¬ 
ted  by  the  impelled  nutritious  Matter.  For  there 
is  not  the  lead  room  to  doubt  that  the  Beard  grows, 
or  is  thruft  out  by  the  Force  of  the  Heart  and  Ar¬ 
teries,  which  move  all  the  Humours,  and  extend 
all  the  Fibres.  The  Stag  which  every  Year  calls 
off  his  Horns,  has  them  again  renewed  annually, 
but  always  with  one  Branch  more  than  before,  fo 
that  from  the  Number  of  Branches  one  may  deter¬ 
mine  the  Age  of  the  Creature.  In  this  Animal, 
after  the  Horn  is  call  off,  there  remains  in  its 
place  a  foft  Tumor  full  of  Blood,  which  is  rec¬ 
koned  a  Dainty  at  the  Tables  of  Princes.  Thefe 
Tubercles  turn  into  Horn  by  the  time  of  the  third 
Month,  and  in  the  ninth  Month  they  are  grown 
to  their  full  Hardnefs  *,  but  all  this  Increafe  and 
Compadtnefs  of  the  Horn  refulted  only  from  the 
repeated  Strokes  of  the  Heart  and  Arteries.  It  is 
therefore  evident  enough  with  what  a  confiderable 
Force  the  Humours  are  propelled  through  the 
fmalieft  VeiTels  of  Animals. 

§.  460.  From  hence  therefore  the  ultimate 
Extremities  of  the  VeiTels,  as  being  the  thin¬ 
ned:  and  leaji  compact  l,  will  be  always  2  near- 
eft  to  a  State  of  Diffolution. 

E  All  the  Veffels  of  the  human  Body  are  com- 
pofed  of  elaftic  Fibres  or  Threads  ;  but  every 
elaftic  Thread  is  weaker  in  proportion  as  it  is  ex¬ 
tended 
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tended  by  a  greater  Force,  and  approaches  nearer 
to  a  DilTolution  :  for  the  Strength  or  Refiftance  of 
any  Chord  by  which  it  refills  Rupture,  refides  en¬ 
tirely  in  the  mutual  Attraction  of  its  Parts.  When 
a  Chord  is  extended  longitudinally,  its  conftitu- 
ent  Particles  recede  mutually  from  each  other,  but 
yet  their  Cohefion  is  continued  as  long  as  they  re¬ 
main  in  Contadl  *,  and  upon  removing  the  extend¬ 
ing  Force,  the  whole  Chord  contracts  to  its  former 
Length  :  but  if  you  continue  the  Extenfion  longer, 
fo  as  entirely  to  remove  the  Contadl  of  the  Parts, 
the  String  will  then  fly  in  pieces  towards  oppofite 
Diredtions.  This  Experiment  may  be  tried  in  a 
fingle  Hair,  which  will  fuftain  an  Ounce  without 
breaking.  Every  Ample  Fibre  feems  to  be  com- 
pofed  of  folid  elementary  Particles,  difpofed  in 
the  fame  Order  as  Mafons  or  Bricklayers  build  up 
the  Walls  of  a  Houfe.  Suppofe  then  we  have  a 
Thread  of  fuch  a  Thicknefs,  as  to  corifift  of  four 
Rows  of  elementary  Particles  placed  parallel  to 
each  other,  fuch  a  Thread  will  have  a  powerful 
Cohefion :  and  let  the  fame  Thread  be  extended, 
till  it  is  no  thicker  than  two  Rows  of  thofe  Ele¬ 
ments,  the  Cohefion  will  then  be  lefs  ;  but  if  the 
Diftradtion  is  farther  continued  until  the  Thread  is 
no  thicker  than  the  Diameter  of  one  Chain  of  ali¬ 
mentary  Particles,  that  Thread  will  then  be  the 
neareft  it  can  to  a  State  of  Rupture,  which  imme¬ 
diately  follows  upon  feparating  the  Cohefion  of 
any  two  in  the  fingle  Row  of  elementary  Particles. 

a  Hence  it  is,  that  when  the  Impulfe  of  the  Hu¬ 
mours  is  increafed  againfl:  the  Veflels  in  all  Dif- 
eafes,  the  Cuticle  fcales  off  *  and  this  not  all  at 
once,  or  at  any  State  or  Seafon  of  the  Year,  as  we 
fee  in  Serpents,  but  almoft  continually  or  every 
Moment  of  Life,  there  are  Scales  caft  off  from 
the  Cuticle.  For  the  Scarf  Skin  appears  to  be  the 

ultimate 
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ultimate  Extremities  of  all  the  fmall  Veffels  of  the 
Skin  (  §.  423.)  Even  by  rubbing  the  Hands  to¬ 
gether,  there  are  always  more  or  lefs  of  thefe  Scales 
abraded  from  the  Cuticle,  as  there  is  likewife  by 
walking  the  Hands :  but  thefe  Scales  are  truly  the 
Extremities  of  the  cutaneous  Veffels ;  and  if  you 
continue  the  Abrafion  farther,  it  excites  great  Pain, 
and  the  Blood  follows. 

§.  461.  Thus  therefore  the  ultimate  Extre¬ 
mities  of  the  Veffels  are  render’d  fo  extremely 
thin  and  weak,  that  they  differ  but  little  from 
the  Cohefion  of  the  Fluids  J. 

1  There  is  nothing  at  all  incredible  in  this  Pro- 
pofition.  For  the  largefl:  among  the  fmalleft  Vef¬ 
fels,  namely  the  fanguiferous,  appears  to  be  fmaller 
than  a  Hair  of  the  Head,  where  it  joins  with  the 
incipient  Vein,  and  the  Microfcope  magnifies  it  to 
the  Size  of  one’s  Finger.  Therefore  the  largefl: 
among  the  fmallefl:  Veffels  is  thirty  times  lefs  than 
a  Hair  of  the  human  Head,  which  certainly  is  the 
lead  Proportion  betwixt  a  Hair  and  the  Finger,  to 
the  Bulk  of  which  the  fame  Microfcope  magnifies 
the  Flair.  But  the  exhaling  Veffels  are  ftill  much 
fmaller  by  many  thoufands  of  times,  the  Number 
of  which  no  one  will  pretend  to  determine.  But 
thefe  exhaling  Veffels  are  not  only  feated  in  the 
Cuticle,  but  alfo  in  the  Cavity  of  the  Lungs,  Tho¬ 
rax  and  Abdomen,  as  Hippocrates  obferves.  But 
thefe  ultimate  exhaling  Veffels  are  compofed  of 
more  than  one  or  a  few,  perhaps  a  thoufand  of  the 
folid  elementary  Particles.  It  is  therefore  highly 
probable,  that  one  elementary  Particle  confidered 
alone,  is  of  equal  Subtlety  with  the  Particles  of 
a  Fluid  ;  and  when  once  abraded  from  its  Vdfel,  it 

C  c  may 
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may  fluctuate  as  eafily  after,  as  it  did  before 
when  it  was  Part  of  the  Chyle. 

§.  462.  Whilft  therefore  this  Motion  of  the 
Humours  (§.  458.)  is  perpetually  continued 
forward  by  the  Impulfe  (§.  458,  to  462),  thefe 
two  Consequences  muff  neceflarily  follow ; 
namely,  in  the  firft  place,  that  the  ultimate 
Particles  of  thefe  fmalleft  Veffels  being  abraded, 
will  again  afiiime  as  it  were  the  Form  of  a 
fluid  Humour,  in  whatever  Part  of  the  Body 
they  are  feated;  and  in  the  next  place,  that 
the  fmall  Particles  which  compofe  the  lead: 
Fibres  will  be  fo  Separated  from  their  mutual 
Cohefions,  as  to  leave  intermediate  Vacuities  1 
betwixt  thofe  Parts  where  they  before  touched 
and  cohered  \  and  this  likewife  happens  in  eve¬ 
ry  Part.  Thus  thefe  two  Confequences  are 
continually  produced  in  every  Part  of  the  Bo¬ 
dy  at  one  and  the  fame  time,  as  long  as  Life 
continues  j  but  this  more  efpecially  in  thofe 
Parts  where  the  vital  Powers  are  the  ftrongeft, 
and  in  thofe  Bodies  addidted  to  the  moft  vio¬ 
lent  Addons  and  Exercifes. 

,  '  l  < 

1  When  one  elementary  Particle  is  abraded  and 
evacuated  out  of  the  Body,  another  Succeeds,  and 
fills  up  the  Space  of  the  former  ;  and  this  in  a  con¬ 
tinual  Succeffion,  one  Particle  thrufting  forward 
another,  and  filling  up  the  void  Space  which  the 
other  occupied  ;  and  thus  will  there  be  a  Succefli- 
on  of  elementary  Particles,  from  the  Heart  even  to 
the  Ends  of  the  fmalleft  Arteries,'  capable  of  re¬ 
pairing  the  internal  Sufaces  of  the  Veffels,  and  at 
the  fame  time  the  Elements  will  be  fo  changed  and 
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compacted,  as  to  leave  no  Inequality  in  the  Surfa¬ 
ces  of  the  Vefiels.  But  this  is  performed  as  well  in 
the  exhaling  Arteries,  as  in  thofe  which  open  into 
the  Veins  *,  for  the  Veins  may  be  in  a  manner  con- 
fidered  as  void  Spaces,  into  which  the  Extremities 
of  the  Arteries  are  inferted. 

§.463.  But  the  fame  Humour  which  both 
abrades  and  elongates  ( §.  462.)  contains  like- 
wife  a  large  Stock  of  fuch  Particles  as  are  of 
the  fame  Nature  with  thofe  abraded  or  de¬ 
ft  royed  3  and  thefe  are  conveyed  and  applied 
to  thofe  very  Interftices  by  the  Impulfe  of  the 
fucceeding  Humour,  from  whence  arofe  the 
Deftrudlion  of  the  Parts ;  and  the  fucceeding 
Matter  being  thus  intercepted  into  the  Vacui¬ 
ties,  is,  by  the  Impulfe  of  the  fame  Humour, 
fixed  and  formed  fo  as  to  adhere  equally  firm 
like  the  former  :  for  the  Matter,  the  Prepara¬ 
tion,  and  the  Application  thereof,  with  the 
moving  Power  in  the  nutritious  Humour,  al¬ 
ways  remains  the  fame 1  ;  whence  follows  an 
exaZi2  Reftitution  of  the  loft  Parts,  fo  as  to 
maintain  the  Solids  in  their  former  State,  that 
is,  to  continually  nourifh  and  preferve  them. 

1  But  the  Humours  of  the  Body  remain  equally 
unaltered,  fince  the  Place  of  one  Particle,  which  is 
abraded  or  exhaled,  is  fupplied  by  another  ;  fo 
that  the  Elements  both  of  the  Solids  and  Fluids 
continue  the  fame  both  in  Number  and  Difpofi- 
don,  and  only  the  individual  Particles  are  altered. 
This  perpetual  Change  of  new  Particles  in  the 
room  of  the  old  Elements  continues  as  long  as 
Life  remains,  and  the  vital  Powers  continue  ftrong 

C  c  2  enough 
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enough  to  convert  the  ingefted  Aliments  into  our 
own  Nature ;  but  when  that  Power  ceafes,  the 
Reftitution  of  what  is  loft  or  wafted  by  the  Acti¬ 
ons  of  Life  fails,  the  Aliments  retain  their  crude 
Nature,  or  they  overpower  Nature,  as  Hippocrates 
exprefles  it,  and  Death  itfelf  is  near  at  hand. 

I  For  as  much  new  Matter  is  applied  in  pro¬ 
portion  to  the  Interftice  or  Vacuity,  which  is  form¬ 
ed  by  the  abraded  Particles ;  while  at  the  fame 
time  the  rough  or  fuperfluous  Extremities  of  the 
Particles  which  project  beyond  the  Surface  of  the 
Veflel,  are  abraded  and  brought  to  a  Level  with¬ 
out  leaving  any  Deficiency  (§.  445),  fince  the  Vef- 
fels  are,  in  a  natural  and  healthy  State,  always  full 
of  healthy  and  nutritious  Humours. 

§.  464.  But  in  this  the  wonderful  Wifdom 
of  the  Architect  1  is  apparent,  in  contriving 
that  the  fame  Caufe  which  inevitably  deftroys, 
iliould  alfo  at  the  fame  time,  and  by  the  fame 
Means,  repair  the  decaying  Fabric  of  our  Bo¬ 
dies;  and  that  likewife  from  the  fame  Caufe 
the  Supplies  fhould  be  larger  in  proportion,  as 
the  Wafte  is  greater;  and  that  thofe  Parts 
which  are  firft  decayed  by  the  Actions  of  Life, 
fhould  be  always  the  firft  fupplied  and  repaired 
with  the  nutritious  Matter. 

II  This  Artifice  is  worthy  to  be  admired  by  all 
Mortals,  and  is  not  to  be  matched  in  any  other 
Machine  whatfoever,  namely,  that  the  fame  Force 
which  abrades  fmall  Particles  or  Scales  from  the 
animal  Solids  fo  as  to  form  Vacuities,  fhould  itfelf 
and  at  the  fame  time  repair  the  loft  Subftance  with 
fuitable  Matter.  Thus  Life  itfelf  deftroys  our  Bo¬ 
dies,  as  well  as  it  repairs  them  ;  for  Life  is  as  well 

the 
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the  Caufe  of  the  Circulation  in  the  Humours,  as 
of  the  Definition  and  Reparation  of  the  Solids ; 
the  more  violently  we  exercife  the  Body,  the  more 
do  we  wear  off  from  it,  and  the  greater  are  the 
Repairs  made  to  the  Solids. 

§•  465- is  then  evident,  that  the  more 
minute  or  tender  1  thofe  Veflels  are,  and  the 
younger,  as  alfo  the  nearer  they  are  to  the  mo¬ 
ving  Caufe,  fo  much  the  more  eafily  may 
they  be  elongated,  diftended,  abraded,  and 
again  renewed. 

1  So  much  more  eafily  are  they  elongated,  abra¬ 
ded,  and  repaired.  For  fmce  the  Particles  are 
applied  to  the  Veflels  with  a  fmall  Force,  they  are 
likewife  abraded  with  but  a  fmall  Force ;  nor  can 
the  refilling  Forces  in  the  Particles  be  greater  than 
the  renovating  Powers.  The  fmaller  the  Thread 
or  Chord,  the  more  eafily  is  it  extended  ;  for  a 
filk  Line  or  Thread  is  much  more  extenfible  than 
a  Rope,  and  a  Chord  which  founds  a  high  Note 
is  more  eafily  flretched  than  a  thicker  String  which 
founds  the  Bafe.  But  the  greatefl  Reafon  why  Nu¬ 
trition  is  the  mod  copious  in  proportion  while  the 
Solids  are  young  and  more  flexible,  is,  for  that  in 
a  Foetus  or  Infant  there  are  the  greatefl  Number  of 
Veflels,  which  dirninifh  their  Number  in  propor¬ 
tion  as  the  Animal  advances  in  Years  :  for  that  in¬ 
ternal  Force  by  which  the  larger  Veflels  are  diflend- 
ed,  fo  comprefles  and  flattens  their  Membranes, 
that  at  length  they  become  callous,  and  grow  to¬ 
gether.  Thus  we  may  eafily  conceive  that  a  Vef- 
fel,  whofe  Membranes  are  compofed  of  a  hundred 
Fibres,  will  refifl  more  than  another  whofe  Mem¬ 
branes  are  compofed  of  a  hundred  fmall  Veflels  in- 
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ftead  of  fimple  Fibres.  But  the  diftending  Caufe 
is  always  the  fame,  namely,  the  Force  of  the 
Heart  *,  and  therefore  the  ftronger  VefTels  will  be 
lefs  extended  than  thofe  which  are  more  flexible  : 
and  hence  it  is,  as  Ariftotle  formerly  obferved,  that 
the  Heart  has  required  its  full  Magnitude  by  the 
twentieth  Year  of  Age ;  whereas  the  reft  of  the 
Body  grows  even  to  the  thirtieth  Year  of  Age,  fo 
as  to  render  the  (lender  and  comely  Youth,  a  thick, 
fquare,  and  ftrong  Man.  For  in  the  Heart  the 
Veflels  are  the  ftrongeft,  and  from  thence  they  be¬ 
come  gradually  weaker,  as  they  are  more  remote, 
or  recede  farther  from  the  Center  of  the  vital 
Powers,  the  Heart  itfelf. 

§.  466.  Hence  therefore  our  Bodies  grow 
??2ore  1  in  proportion  as  they  are  nearer  to  the 
Birth. 

1  A  human  Egg  weighs  perhaps  about  fix  or 
eight  Grains  in  eight  Days  time  after  Impregna¬ 
tion  *,  but  all  that  time  almoft  the  whole  Bulk  of 
the  Egg  arifes  from  the  Membranes  and  Humours; 
whereas  the  fmail  Animalcule  which  forms  the  Man 
is  fcarce  one  thoufandth  Part  of  the  whole  Egg  ; 
and  yet  from  fo  frnall  a  Stamen  within  the  Space  of 
nine  Months  is  formed  an  Infant  weighing  ten  or 
a  dozen  Pounds,  the  Difference  is  as  i  to  9216000. 
But  if  the  Body  of  an  adult  Perfon  w^s  to  grow  af¬ 
ter  that  Rate,  his  Bulk  would  increafe  every  Year 
Millions  of  Millions  of  times  larger  than  before  ; 
fo  that  in  a  few  Years  he  would  exceed  the  Earth 
itfelf,  which  would  not  be  capable  of  fuftaining 
him  ;  and  he  would  equal  the  Stature  of  the  Fifh 
to  which  the  Jews  report  the  MeJJiab  gave  a  whole 
Nation  for  a  Meal.  But  even  the  firft  Year  after 
the  Birth  the  Infant  grows  not  fo  faft  as  before. 
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and  ftill  lefs  the  fecond  Year  than  the  firft,  and  fo 
on  diminishing  to  the  twenty-fifth  Year,  when  the 
Increafe  is  bu.t  a  very  few  Ounces.  But  what 
feems  very  wonderful  in  the  Growth  of  the  Foetus 
is,  that  it  Should  be  able  to  diftend  the  Uterus  from 
whence  it  receives  its  Juices:  namely,  the  female 
Uterus  appears  fo  compadf,  that  it  can  fcarce  be 
diftended  by  Flatus  *,  whereas  if  a  Small  Ovum  no 
larger  than  a  Peppercorn  comes  into  its  Cavity, 
the  Uterus  will  be  fo  extended  thereby  as  to  con¬ 
tain  the  Quantity  of  eighteen  Pounds,  to  which 
Quantity  the  Ovum  is  enlarged.  But  yet  there  is 
nothing  in  the  Ovum  but  what  is  received  from  the 
Uterus*,  and  therefore  it  feems  wonderful  that  the 
Uterus  itfelf  Should  be  expanded  by  the  very  Hu- 
mours  which  are  derived  from  its  own  Body  :  but 
all  this  Force  muft  arife  from  the  little  Heart  of 
the  Foetus,  however  fmall,  fince  there  is  no  other 
Caufe  of  Extenfion  in  Animals  but  that  of  the 
Heart  only. 

*  w 

§.  467.  But  while  this  Adtion  (§.  458.)  is 
carried  on,  the  larger  Veffels  are  more  extend¬ 
ed  by  their  contained  Liquors  ;  but  at  the  fame 
time  the  fmalleft  VeSTels  of  which  the  larger 
are  compofed  will  be  comprefled,  deprived  of 
their  Juices,  and  concreted  together 1  3  from 
whence  follows  fironger  Fibres  2,  but  at  the 
Expence  3  or  Lofs  of  the  fmalleft  VeSTels.  The 
Strength  of  the  Fibre  refulting  from  the  Co¬ 
hesion  of  the  constituent  Elements  or  Parti¬ 
cles,  remains  the  fame  as  if  the  Fibre_s  were 
each  feparate  :  but  the  Power  of  a  Membrane 
is  increafed  by  the  Cohesion  of  the  Fibres; 
fince  the  ultimate  Particles  or  Elements  in  one 
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of  the  fmalleft  Membranes  have  twice  the 
ContaCt  and  Cohefion  which  they  have  in  a 
fimple  Fibre.  Alfo  the  elementary  Particles 
of  a  Fibre,  formed  by  the  Cohefion  of  two 
others,  will  be  three  times  as  ftrong  as  the 
Power  of  each  of  the  two  Fibres  alone;  and 
thus  likewife  in  every  fimple  or  fmalleft  Vef- 
fel :  and  the  elementary  Particles  will  cohere 
four  times  more  ftrongly  in  a  Membrane  form¬ 
ed  of  the  fmalleft  Veffels  comprefled  together 
into  folid  Fibres,  &c. 

K 

1  Concerning  this  fee  what  has  been  Paid  upon 
the  SubjeCt,  in  the  Beginning  of  our  Practical 

Aphorifms. 

a  The  Refiftance  of  a  fimple  Fibre  againft  the 
Impulfe  of  a  diftending  Fluid,  may  be  confidered 
as  one  Power  arifing  only  from  the  mutual  Attra¬ 
ction  of  Cohefion  betwixt  the  two  Elements ;  but 
if  to  that  Fibre  another  is  applied  laterally,  there  is 
a  new  Force  produced,  namely,  that  which  refults 
from  the  mutual  Attraction  of  the  two  Fibres  in 
contaCt  with  each  other’s  Surface ;  and  if  again  a 
third  Fibre  be  added,  the  Force  will  be  increafed 
to  the  Moment  of  three,  fince  the  third  Fibre  at- 
'  traCts  with  the  fame  Force  as  the  fecond.  If  now 
thefe  Fibres  are  formed  together  into  a  fmall  Vef- 
fel,  their  Power  will  be  augmented  to  the  Moment 
of  four,  by  increafing  the  Cohefion ’of  the  Fibres, 
which  being  clofed  together  by  the  Sides  of  each 
other  compleat  the  Cylinder :  and  if  feveral  fuch 
Veffels  are  conjoined  together,  a  fifth  and  a  fixth 
Increafe  of  the  Power  of  Cohefion  will  arife,  which 
will  be  ftill  multiplied  in  proportion  as  the  Mem¬ 
branes  and  Veffels  are  more  compounded  of  other 
fmaller  Veffels  and  Membranes,  by  the  contiguous 

Surfaces 
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Surfaces  of  which  the  Cohefion  is  increafed.  For 
it  is  evident,  that  the  Cohefion  of  the  elementary 
Particles,  each  of  which  do  not  feparately  cohere 
more  powerfully,  may  neverthelefs  be  increafed  to 
an  immenfe  Degree  only  by  increafing  the  Cohe¬ 
fion  or  Contacts  of  the  Membranes  and  Vefiels 
which  they  compofe.  If  again  the  oppofite  Sides 
of  a  cylindrical  Vefiel  cohere  together,  the  Strength 
of  that  Vefiel  will  be  much  increafed  only  from 
augmenting  the  Contad  of  the  plain  Surfaces  *,  and 
if  one  Vefiel  adheres  to  another,  or  feveral  Vefiels 
to  others  adjacent,  the  Strength  of  the  Body  will 
by  that  means  be  greatly  augmented.  Hencedhere- 
fore  it  is  evident,  that  merely  by  the  Force  of  the 
vital  Adions,  the  Strength  may  be  immenfely  in¬ 
creafed,  and  the  Vefiels  themfelves  diminifhed  ; 
for  the  Number  of  the  fmall  Vefiels  depends  on 
their  being  pervaded  by  the  Humours,  and  the 
Strength  of  them  refults  from  increafing  their  Con- 
tads. 

3  The  Heart  is  the  Principle  of  all  Motion  in 
the  animal  Machine,  which  Motion  is  firfi  received 
frpm  thence  by  the  Aorta  ;  and  the  Coats  of  that 
Artery  appear  to  be  compofed  of  innumerable  fmall 
Vefiels.  Now  when  this  Artery  is  extended  by  the 
Force  of  the  Heart,  the  Vefiels  which  compofe  its 
Membranes  are  comprefied  and  concrete  together ; 
and  in  this  Manner  is  the  Number  of  the  fmaller 
Vefiels  in  the  human  Body  diminifhed  continually, 
while  the  Strength  of  the  larger  Vefiels  is  increafed. 

§.  468.  So  that  the  Parts  which  were  for¬ 
merly  Vefiels  in  us,  do  in  Procefs  of  Time  by 
inevitable  Necefiity,  turn  into  mere  hard  Z,/- 
gaments  1 ,  as  we  are  aflured  by  Obfervation  : 
fpr  the  Sutures  of  the  Cranium,  for  Inftance, 

are 


394  Of  Nutrition .  §  47c. 

are  quite  obliterated  in  extreme  old  Age,  which 
is  an  evident  Sign  of  the  Lofs  of  a  great  Num¬ 
ber  of  the  fmall  VefTels. 

1  Some  of  the  larged  VefTels  in  the  Foetus  are 
doubtlefs  the  umbilical  Artery  and  Vein,  with  the 
Canalis  venofus  hepaticus,  and  the  Canalis  arterio- 
fus  betwixt  the  pulmonarry  Artery  and  Aorta: 
but  yet  thefe  VefTels  however  large  do  neverthelefs 
concrete  and  change  into  round  impervious  Liga¬ 
ments  foon  after  the  Foetus  is  delivered  from  its 
Mother. 

§.  469.  Thus  at  length  the  Humours  con¬ 
creting,  we  have  reafon  to  believe  \  that  the 
fmall  VefTels  coalefce  or  grow  together  with 
them  from  the  fame  unavoidable  Neceffity. 

1  For  the  Blood  of  the  umbilical  Arteries  does 
not  return  into  the  Courfe  of  the  circulating  Hu¬ 
mours  •,  but  forming  a  polypous  Concretion,  it 
grows  together  with  the  Sides  of  the  VefTel  into 
one  folid  compadt  Chord. 

§.  470.  Therefore  by  the  Concurrence  *  of 
thefe  Caufes  (467,  468,  469.),  the  Strength, 
Thicknefs,  Hardnefs,  and  Rigidity  of  the  fo¬ 
lid  Parts  is  produced. 

A 

...  I  ■ 

1  Namely,  the  Concurrence  of  three  Caufes  : 
1.  The  fimple  Combination  of  the  elementary  Par¬ 
ticles  into  larger  Fibres  and  Membranes  ;  2.  The 
Expulfion  of  any  foreign  Fluid  interpofed  betwixt 
the  folid  Parts;  3.  A  ComprefTure  of  the  VefTels, 
To  as  to  expel  their  contained  Juices,  and  conjoin 
their  Sides  together. 


§.  471.  The 
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§.471.  The  great  Number  1  therefore  of 
the  Veffels  which  are  almoft  infinite  in  the 
Foetus  or  Embryo,  is  gradually  decreafed,  in 
proportion  as  Age  advances. 

*  This  may  perhaps  feem  a  Parodox  to  fome, 
notwithftanding  it  is  mod  certainly  true.  For  in 
the  adult  Perfon  there  are  no  new  Veffels  formed  ; 
and  if  we  compare  the  Table  of  Arteries  which 
Cowper  has  given  us  from  a  Foetus  with  thofe  of 
an  adult  Body,  we  {hall  find  the  fame  in  both,  and 
that  there  has  been  no  Addition  of  any  new  Artery 
made  in  the  Adult.  Thus  there  are  two  coronary 
Arteries  in  the  Foetus,  and  there  are  but  two  in 
the  Adult,  though  they  are  larger  in  the  latter  ; 
fo  are  there  two  Carotids  in  the  Foetus,  nor  are 
there  more  in  the  Adult ;  and  even  the  fmaller 
Branches  or  Ramifications  of  the  Arteries,  which 
are  vifible  to  the  Eye  in  an  Adult,  may  be  alfo 
traced  by  the  Microfcope  in  a  Foetus.  But,  on 
the  other  hand,  we  obferve  in  the  Adult,  that  five 
of  the  larger  Trunks  or  Veffels,  which  we  men¬ 
tioned  at  §.  468,  are  deftroyed  and  clofed  up, 
whereas  they  remain  open  in  the  Foetus.  But  the 
fame  thing  is  demonstrated  to  take  place  through¬ 
out  the  whole  Body.  Thus  in  the  Palm  of  the 
Hand  of  a  young  Girl,  there  are  an  infinite  Num¬ 
ber  of  exhaling  Veffels  difcharging  a  Vapour, 
which  obfcures  a  Looking-glafs  or  a  Piece  of  po¬ 
ll  (lied  Gold,  whenever  they  are  touched  by  the 
Hand  *,  but  as  the  Country  Girl  grows  up,  and 
becomes  inured  to  hard  Labour,  all  thofe  minute 
Veffels  are  deftroyed  and  clofed  up  into  one  conti¬ 
nued  Callus,  which  lines  the  internal  Surface  of  the 
Hand  ;  and  in  this  manner  the  Blackfmiths  of  Am- 
Jierdam  have  their  Hands  lined  with  fo  thick  a 

Callus, 
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Callus,  that  they  can  handle  a  red  hot  Iron  without 
Pain.  The  Roman  Cenfors  were  much  in  the 
right,  when  after  examining  the  Hands  of  the  Ci¬ 
tizens,  they  depofed  thofe  as  an  effeminate  Order 
of  Men,  whofe  Hands  were  found  foft  and  fmooth. 
Even  the  Wrinkles  which  appear  in  the  Forehead 
of  an  old  Perfon,  demonftrate  the  Deftru&ion  of 
an  infinite  Number  of  the  cutaneous  fmall  Vefiels 
and  the  cellular  Fabric,  which  filled  out  the  Skin. 
Ruyfch  has  demonftrated,  that  when  the  Vefiels  of 
a  Foetus  are  inje&ed,  an  infinite  Number  of  fmal- 
ler  Vefiels  appear  in  the  Coats  of  the  Arteries, 
which  cannot  be  demonftrated  in  the  Adult  by  any 
Injection,  but  are  fo  entirely  obliterated,  that  the 
Part  of  the  Aorta  which  comes  immediately  from 
the  Heart  turns  callous,  and  becomes  at  length 
cartilaginous,  or  even  bony.  All  the  Vertebrae  of 
the  Spine  in  a  Foetus  are  each  of  them  compofed 
of  a  Body  and  Appendices ;  but  the  Bodies  of  the 
Vertebrae  cohere  to  their  Appendices  neither  by 
Mufcles  nor  Ligaments,  but  merely  by  a  peculiar 
Sort  of  Vefiels.  But  from  one  Vertebra  to  ano¬ 
ther,  there  are  Fibres  which  pafs  in  a  perpendicu¬ 
lar  Courfe,  and  enter  into  the  Subftance  of  each 
Bone  ;  but  in  old  Age  thefe  flexible  Fibres  are  all 
deflroyed,  and  the  Bodies  of  feveral  Vertebrae  con¬ 
crete  together  into  one  Bone.  The  Skull  of  an 
Embryo  is  truly  membranous,  and  compofed  of 
Vefiels  ;  all  which  Vefiels  are  effaced,  and  turned 
into  one  folid  continued  Bone  in  old  Age. 

* 

§.  472.  For  the  fame  Reafon  alfo,  on  the 
other  hand,  Weaknefs  goes  off,  and  Strength  1 
is  increafed  in  the  feveral  Parts  of  the  Body,  as 
the  Age  advances. 


Concerning 
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1  Concerning  the  Cohefion  of  the  Fibres  and 
their  elementary  Particles,  we  treated  before 
(§.  467.)  But  when  Fibres  thus  formed,  are  con¬ 
joined  with  others  of  the  fame  Make  into  one  fo- 
lid  Body,  the  Power  of  their  Cohefion  will  then 
be  immenfely  greater.  For  if  a  Fibre  is  compofed 
of  fix  Sides  which  adhere  to  others,  its  Cohefion 
will  be  fix  times  greater  than  before,  and  twelve 
times  greater  if  it  had  twelve  Sides.  For  Euclid 
has  demonftrated  what  Figure  can  fill  up  any  whole 
Space,  namely,  a  fquare  Hexagon,  &c.  But  the 
Strength  of  the  Fibres  is  eftimated  only  from  their 
Cohefions,  fince  the  intermediate  Spaces  do  not 
make  any  Refiftance,  and  therefore  cannot  aug¬ 
ment  the  Strength  of  a  Fibre.  The  more  nume¬ 
rous  therefore  the  Fibres  which  cohere  together, 
and  the  lefs  the  intervening  Fluid  which  is  inter- 
pofed  between  them,  fo  much  more  in  proportion 
is  the  Strength  of  the  Body  increafed. 

§.  473.  In  Youth  therefore  the  Quantity  and 
Force  of  the  Humours  exceed  beyond  the  So¬ 
lids. 

§.  474.  But  in  old  People  1  the  Force  and 
Quantity  of  the  Solids  prevail  over  the  Flu¬ 
ids. 

1  So  long  as  a  Fluid  is  interpoled  betwixt  the 
Sides  of  the  folid  Fibres  and  Veflels,  they  do  not 
cohere  together.  Thus  two  polifiied  Pieces  of 
Marble  do  not  cohere,  unlefs  their  Surfaces  are 
covered  with  Oil  or  Wax,  fo  as  to  exclude  the  in¬ 
tervening  Air,  and  then  they  will  fuftain  the 
Weight  of  fix  hundred  Pounds  without  being  pul¬ 
led  afunder.  But  in  old  Age  there  are  innumera¬ 
ble  VefTels  obliterated  and  turned  callous,  which 


398  Of  Nutrition.  §  475. 

in  the  time  of  Youth  and  in  the  Foetus  were  per¬ 
vious  and  open  *,  and  therefore  the  Force  or 
Strength  of  the  Solids  is  gradually  increafed,  till  at 
length  they  refill  any  farther  Dilatation.  All  the 
Increafe  therefore  or  Growth  of  the  Body  Hops, 
fo  foon  as  the  Force  of  the  Heart  can  no  longer 
extend  the  bony  Fibres.  The  Head  never  increa- 
fes  after  the  Sutures  are  obliterated,  and  the  Thigh¬ 
bone  is  no  longer  extended  in  Length,  when  the 
Force  of  the  Heart  is  not  fufficient  to  remove  the 
elementary  Particles  from  their  mutual  Contacts. 
Even  the  Growth  of  the  Mufcles  themfelves  ter¬ 
minates,  when  the  Bones  are  no  longer  extended  ; 
for  they  cannot  be  elongated,  unlefs  the  Bones  are 
alfo  lengthened  at  the  fame  time. 

§.  475.  From  hence  we  may  underftand 
the  Manner,  Caufes,  and  different  Appearan¬ 
ces  of  the  Growth  !,  full  Stature,  and  Decreafe 
of  the  Body,  with  that  Death  2  of  the  Body, 
which  refults  merely  from  old  Age,  and  its 
Cauje  3. 

1  So  long  as  the  Force  of  the  Heart  is  greater 
than  the  Refiftance  of  the  Veffels,  fo  long  are  thele 
latter  extended,  and  the  Body  enlarges  both  in 
Length,  Breadth,  and  Thicknefs  ;  but  when  the 
Force  or  Refiftance  of  the  Veffels  arifing  from  the 
greater  Firmnefs  and  Cohefion  of  the  Fibres  be¬ 
comes  more  than  equal  to  the  dilating  Power  of 
the  Heart,  in  that  Cafe  the  folid  Parts  continually 
contract  themfelves,  and  the  whole  Body  declines 
or  falls  away. 

*  A  healthy  ftrong  Perfon  who  is  arrived  to  the 
fiftieth  Year  of  Age,  begins  then  to  decline  from 
the  full  Habit' of  Body  *,  the  Eyes  begin  to  flatten, 
and  the  Perfon  becomes  fhort- flighted,  nor  is  a  mo¬ 
derate 
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derate  Quantity  of  Light  fufficient  to  render  the 
Objedls  vifibJe  *,  the  Hearing  becomes  difficult  al- 
fo,  and  the  other  Senfes  with  the  Faculties  of  the 
Mind  become  weak  and  dull.  Some  time  after 
this  the  Body  itfelf  is  infleCted,  the  Head  falls 
down  betwixt  the  Shoulders,  and  the  whole  Body 
becomes  at  leaft  two  Inches  ffiorter  *,  for  the  Spine 
itfelf  is  Shortened  by  feveral  of  the  Vertebrae  con¬ 
joining  into  one  Bone,  when  the  intervening  Car¬ 
tilages  or  Ligaments  are  comprefled  and  reduced 
into  a  thin  bony  Lamella  continuous  with  the  Bo¬ 
dies  of  the  Vertebrae  themfelves.  By  Degrees  the 
Mind  itfelf  becomes  feeble  and  childifh,  and  at 
length  that  eafy  Extinction  of  Life  which  the  An¬ 
cients  fo  much  wiffied  for,  follows  from  mere  old 
Age,  without  thofe  Agonies  experienced  by  young¬ 
er  Perfons,  who  are  killed  by  Difeafes  before  the 
Strength  of  the  vital  Organs  has  been  exhaufted  ; 
infomuch  that  Death  following  from  mere  old  Age, 
may  be  rather  termed  a  CefTation  of  Life  than  a 
Deftruction  of  it  by  Difeafe,  fince  the  Arteries  be¬ 
come  fo  much  indurated  as  perfectly  to  refift  the 
Blood  impelled  from  the  Heart.  In  ffiort,  the 
fmallefl  Veffels  both  in  the  Brain  and  Organs  of 
Senfation  are  by  degrees  clofed  up,  and  then  Death 
itfelf  is  near  at  hand,  namely,  when  the  Cerebel¬ 
lum  fuffers  the  like  Alteration.  But  the  Veins  on¬ 
ly  receive  the  leaft  Alteration  as  being  almoft  de- 
ftitute  of  the  contractile  Force,  and  hence  the 
Veins  of  old  People  are  large  and  flaccid. 

3  Vain  therefore  are  the  Boaftings  of  the  Che- 
mifts,  who  promife  that  they  can  prolong  Life 
by  their  Elixir :  for  they  conceive  Life  to  be  as 
it  were  a  Flame,  and  if  it  was  really  fo,  one 
might  reafonably  expeCt  fome  good  EffeCt  from 
Chemiftry  to  anfwer  that  Purpofe.  Befldes  this 
they  confound  different  Operations  together,  and 

imagine 
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imagine  that  to  prefervc  a  living  Body  is  the  fame 
as  to  preferve  a  dead  one,  with  Myrrh,  Aloes,  £s?c. 
If  they  were  capable  of  continuing  the  vital  Moti¬ 
ons,  we  fhould  readily  grant  that  the  reft  might  be 
very  well  expedled  from  chemical  Medicines *,  but, 
on  the  contrary,  the  Bufinefs  is  to  open  VefTels 
which  are  concreted  together  and  become  callous, 
which  is  not  within  the  Power  of  Chemiftry  to  ef- 

§.  476.  Whoever  confiders  this  whole  Hi- 
ftory  or  Account  of  Nutrition,  and  then  com¬ 
pares  therewith  thofe  Accidents  which  happen 
in  the  Body,  he  will  clearly  perceive  all  that 
we  have  here  advanced  to  be  truly  the  Cafe  t 
for  the  whole  Cuticle  perpetually  fcales  off 
throughout  the  whole  Body,  and  is  again  re¬ 
newed  3  ;  the  Hair  2,  Nails  3,  and  'Teeth  4  be¬ 
ing  continually  fhaved,  cut  or  abraded  from 
their  proper  Places,  grow  again  ;  the  loft  Sub- 
ftance  of  the  VefTels,  Bo?iesS,  and  other  Parts, 
are  foon  renewed  from  every  Point ;  alfo  the 
Sordes  6  or  Matter  collected  from  the  Extre¬ 
mities  of  the  VefTels  throughout  the  whole  Bo¬ 
dy  either  by  fcraping  or  condenfing,  being  di¬ 
luted  in  Water,  and  examined  by  the  Micro- 
fcope,  appear  to  be  compofed  both  of  the  fo- 
lid  and  fluid  Parts  of  the  Animal ;  and  the 
fame  Matter  obtained  from  the  folid  Parts  ei¬ 
ther  by  wafhing,  rubbing,  or  fcraping,  has 
the  fame  Appearance  as  before. 

1  t 

1  This  is  demonftrable  various  Ways.  For  the 
Callus  is  not  merely  the  Cuticle  thicker  than  ufu- 
al,  but  an  Aflemblage  of  exhaling  VefTels  com- 

prefled 
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prefled  and  indurated  into  a  denfe  and  horn- like 
Subftance,  which  is  neither  perfpirable  nor  tubu¬ 
lar,  but  confiding  of  Scales,  an  infinite  Number 
of  which  are  concreted  into  one  Membrane.  If  a 
Smith,  who  has  fuch  a  Callus  in  his  Hand,  fo 
mollifies  the  fame  by  Maceration,  that  it  all  fepa- 
rates  from  his  Hand  even  to  the  foft  Skin  or  Flefh, 
he  will  not  by  that  Means  recover  a  foft  Hand, 
unlefs  he  abflains  from  his  ufual  Labour  :  for  if  he 
returns  again  to  work,  another  Callus  will  be 
formed,  and  his  Hand  will  recover  its  former 
Hardnefs.  The  fame  thing  is  alfo  demonftrated 
by  abrading  or  removing  thofe  Spots,  which  be¬ 
ing  burned  in  the  Cuticle  are  indelible  by  any  Ar¬ 
tifice  whatever.  If  you  diflblve  Gold  in  Aqua 
regia,  and  touch  any  Part  of  the  Body  with  the  So¬ 
lution,  it  flains  a  beautiful  purple  Spot  in  the  Cu¬ 
ticle  not  to  be  removed  by  any  Artifice ;  but  in  a 
few  Days  after,  the  Cuticle  itfelf  fcales  off,  and  a 
new  Skin  appears  without  any  fuch  Spot.  There¬ 
fore  the  Extremities  of  the  Veflfels  are  continually 
protruded  from  within  outwards  all  over  the  Bo¬ 
dy,  and  when  abraded  or  deftroyed,  they  are  af¬ 
terwards  renewed  again.  But  if  the  Cuticle  is  fo 
eaflly  renewed  and  altered,  it  may  be  afked,  Why 
the  fame  thing  does  not  happen  to  the  Pleura  and 
other  Membranes,  which  are  all  perforated  like- 
wife  wkh  the  exhaling  Veffels?  To  which  we  an- 
fwer,  That  the  Epithelia  or  internal  Cuticle,  which 
lines  the  alimentary  Paffages  and  other  Parts,  has 
certainly  fmall  Veffels,  and  is  likewife  abraded  and 
renewed  *,  but  then  the  Particles  caff  off  are  too 
fmall  to  come  under  the  Obfervation  of  our  Senfes. 

1  If  all  the  Hair  of  the  Body  was  to  be  fhaved 
off  clofe  to  the  Skin,  it  would  grow  again  to  its 
former  Length  within  the  Space  of  fix,  feven,  or 
eight  Months.  When  an  European  Perfon  goes 

D  d  *  '  into 


402  -  Of  Nutrition.  §  476- 

into  Afia^  where  he  is  obliged  to  follow  the 
Eaftern  Cuftoms,  by  which  it  is  a  fcandalous  Sight 
for  a  Man  to  appear  without  his  Beard,  upon  fuf- 
fering  it  to  grow,  it  acquires  its  full  Length  with¬ 
in  the  Time  before-mentioned,  beyond  which  it  will 
grow  no  more.  But  in  us  who  fhave  every  two  or 
three  Days,  there  is  certainly  as  much  or  a  greater 
Length  of  Hair  taken  off  within  that  Space  of 
Time.  If  People  who  wear  their  own  Hair  would 
fave  and  weigh  that  which  is  combed  off,  they 
would  find  it  to  be  equal,  in  a  Year’s  Time,  to 
that  of  the  whole  Head  *,  and  therefore  the  whole 
Head  of  Hair  is  renewed  once  in  fix  Months.  I 
examined  the  Hair  which  was  of  a  different  Colour 
from  the  reft,  and  perceived  that  its  Colour  pro-  . 
ceeded  gradually  from  the  Apex  or  Extremity  to¬ 
wards  the  Middle,  while  its  natural  Colour  was 
continued  to  the  Root  from  thence.  Our  Hairs 
are  therefore  changed  and  extirpated  in  the  fame 
manner  as  other  Plants,  though  perhaps  fomewhat 
more  (lowly  ;  for  in  thole  Vegetables  which  are 
called  Ever-greens,  there  are  Branches  and  Leaves 
caft  off,  as  we  fee  in  the  Juniper,  Ivy,  only 
they  differ  in  this  from  the  Generality  of  Trees  or 
Shrubs,  that  they  do  not  caft  off  all  their  Leaves 
at  once,  but  by  a  few  at  a  time,  while  others  fuc- 
ceed  by  degrees  to  fupply  the  Place  of  thofe  which 
are  caft  off.  Hence  therefore  we  may  fee  that  the 
Hairs  cannot  grow  in  a  dead  Body  ;  which  "was  a 
popular  Error  until  it  was  refuted  by  Ruyfcb ,  who 
by  examining  the  Bodies  of  many  Women  after 
they  had  been  buried  thirty  Years  in  their  Tombs, 
could  yet  never  obferve  that  the  Hair  was  grown 
in  the  lead  longer.  For  the  Hairs  are  Continuati¬ 
ons  of  the  cutaneous  Veffels  themfeives  ;  nor  can 
they  be  elongated  or  extended,  but  by  the  vital 
Powers  which  protrude  the  Parts  from  within  out¬ 
wards.  ‘  I  made 
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3  I  made  a  fmall  purple  Spot  with  a  Solution  of 
Gold  in  Aqua  regia,  upon  the  Lunula  of  the  Nail 
of  my  Finger,  and  obferved  that  it  by  degrees 
moved  towards  the  Extremity,  fo  that  by  the  third 
Month  it  was  advanced  far  enough  to  be  cut  off*. 
If  a  Perfon  negleds  to  cut  his  Nails  for  a  confide- 
rable  Time,  they  become  ftrong  and  crooked, 
equal  to  the  Length  of  the  laft  Joints  of  the  Fin¬ 
gers,  as  we  fee  in  Brutes.  Concerning  the  Re¬ 
production  of  Horns  we  treated  at  §.  459  ;  and 
indeed  it  is  furprifmg  that  a  Stag,  who  has  been 
caftrated,  fhould  not  in  the  fame  manner  caft  his 
Horns  ;  which  is  a  ftrong  Argument  that  fome- 
thing  returns  again  from  the  Semen  into  the  Blood 
capable  of  thrufting  out  or  elongating  the  Fibres 
and  Veftels,  fo  as  to  caufe  the  Horns  to  fall  off, 
and  grow  up  again. 

4  There  was  a  certain  modern  Anatomift  who 
denied  that  the  Teeth  received  any  Growth  or  Nu¬ 
trition  ;  whereas  it  is  certain  that  when  any  of  the 
upper  or  lower  Teeth  have  been  extradled,  thofe 
which  remain  oppofite  to  the  Vacancy  grow  out 
beyond  the  reft  of  the  Teeth  in  a  furprifmg  Man¬ 
ner,  becaufe  it  does  not  continue  to  be  wore  away 
by  grinding  upon  the  other  Teeth.  It  is  therefore 
certain  that  every  one  even  of  the  hardeft  Parts  of 
the  Body  are  furnished  with  very  fmall  Arteries 
not  excepting  the  Teeth  themfelves,  by  which 
Veftels  the  nutritious  Matter  is  continually  fup- 
plied,  and  the  Parts  elongated,  though  by  a  gen¬ 
tle,  yet  by  a  continual  Force. 

5  If  any  Bone  which  is  of  a  confiderable  Length, 
and  hollow  on  the  Infide,  be  fratftured  in  fuch  a 
Manner  that  feme  Part  of  it  falls  out  and  leaves  a 
void  Space,  (as  I  once  obferved  no  lefs  than  for  the 
Space  of  two  Inches  in  a  young  Man  who  broke  the 
Tibia  of  his  Leg)  in  that  Cafe  a  mucilaginous  or 
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gelatinous  Subftance  fprings  from  every  Point  of 
the  broken  Ends  of  the  Bone,  which  if  fcraped 
off  prevents  the  Regeneration  of  the  Callus.  But 
if  that  Subfiance  be  left  upon  the  Bone,  and  de¬ 
fended  from  the  Air  with  Powder  of  Myrrh,  Gum 
Sarcocol,  or  the  like,  that  Mucilage  is  then  conden- 
fed  into  a  Membrane,  which  by  degrees  becomes  a 
Callus  as  tough  as  Leather,  and  afterwards. hard 
and  more  compact  than  the  Bone  itfelf.  If  there¬ 
fore  die  elementary  and  nutritious  Particles  are 
thus  fent  in  all  Directions  from  within  outwards 
by  the  proper  Veffels,  even  in  Parts  fo  compaCt 
and  rigid  as  the  Bones  themfelves  after  FraCtures, 
it  is  therefore  evident  that  the  fame  Matter  is  con¬ 
tinually  propelled  the  fame  Ways  in  the  healthy 
Body  ;  and  if  the  Bones  thus  continually  grow 
and  are  fupplied  with  nutritious  Matter,  how 
much  more  readily  may  we  conceive  all  the  other 
Parts  to  be  nourifhed  and  increafed  in  the  fame 
Manner? 

6  If  the  Hands  are  wafhed  very  clean,  and  then 
rubbed  pretty  hard  upon  one  another,  there  will  ap¬ 
pear  innumerable  conical  or  fharp- pointed  Particles 
or  Scales  like  Threads,  which  Children  ufually  call 
Worms.  If  again  thefe  Scales  are  diffolved  in  Wa¬ 
ter,  they  depofit  an  oily  Liniment,  and  leave  no¬ 
thing  but  the  mere  Scales  alone,  namely,  the  Pro¬ 
ductions  or  Extremities  of  the  fmall  exhaling  Vef¬ 
fels.  You  will  alfo  perceive  very  large  white  Scales 
of  this  Nature,  if  after  walking  the  Hands  clean 
with  Soap  and  rubbing  them,  you  put  on  Gloves 
lined  with  black  Velvet,  and  wear  them  next  to 
the  Skin  for  eight  or  ten  Days :  and  this  is  an  Ex¬ 
periment  of  Lewenhoec ,  a  Man  of  infinite  Patience 
and  Induffry,  to  whofe  Witings  we  are  much  in¬ 
debted.  The  Scurf  or  Scales  which  are  continu¬ 
ally  fcraped  off  in  combing  the  Head,  are  nothing 

more 
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more  than  little  Particles  of  the  Cuticle  abraded  or 
call  off }  infomuch  that  I  can  readily  believe,  that 
as  Serpents  caff  their  Skin  yearly,  and  as  Silk¬ 
worms  depofit  the  fame  four  times  in  a  Year,  fo 
the  human  Species  depofit  or  caft  off  their  Cuticle 
every  Month. 

§.  477.  From  hence  we  may  likewife  un- 
derftand,  that  the  Increafe  of  Bulk  in  the  Bo¬ 
dy,  with  refpedl  to  the  whole  Habit,  in  large, 
flefhy,  and  fat  1  People,  does  not  proceed 
from  an  Increafe  of  the  Solids,  but  only  from 
their  having  larger  Cavities  filled  with  ftagna- 
ting  and  accumulated  Humours,  by  which 
they  are  extended  ;  for  which  reafon  Fatnefs 
is  troublefome,  weakens  and  infringes  the  Cir¬ 
culation.  Hence  therefore  the  Phyfician  ought 
carefully  to  diftinguifh  betwixt  Repletion  and 
Nutrition,  fince  the  one  ftrengthens  and 
thickens  the  Veffels,  while  the  other  weakens, 
relaxes,  and  extends  them. 

1  The  fame  Perfon  may  fo  increafe  in  Bulk, 
that  his  Body  fhall  exceed  twice  its  former  Weight, 
without  the  lead  Addition  made  to  any  of  the  fo¬ 
lk!  Parts,  as  we  Tee  in  the  Leucophlegmatia  or 
Dropfy  of  the  Veins,  and  in  Obefity.  A  Man 
who  has  undergone  a  mercurial  Salivation,  fo  as 
to  evacuate  almoft  his  whole  Bodv,  after  he  is  re- 
covered  and  fupplied  with  good  Aliments,  eafily 
gains  his  former  Bulk.  And  by  Exercife  or  La¬ 
bour  his  Body  may  be  reduced  again  to  a  State  of 
Leannefs.  But  yet  in  none  of  thefe  Cafes  are  the 
Mufcles  themfelves  enlarged.  The  Heart  of  the 
Plowing- Ox  is  light,  and  cornpofed  almoft  entire- 
-  -  D  d  3  ly 
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]y  of  mufcular  Fibres;  but  if  the  fame  Animal  is 
put  to  fatten,  the  Heart  will  weigh  three  times  as 
much,  being  buried  in  Fat ;  and  if  the  fame  Heart 
be  boiled  in  Water  for  a  confide:  able  time,  the 
Heart  will  be  found  nothing  larger  than  at  nrft  it 
was  in  its  lean  State,  becaufe  the  Fat  is  melted 
down  and  difcharged.  A  lean  Hog,  whofe  Muf- 
cles  he  fo  dole  to  the  Skin,  that  they  are  eafily 
wounded  by  a  (light  Pundture  through  that  Inte¬ 
gument,  does  yet  arrive  to  fo  great  a  Degree  of 
Fatnefs  by  fix  Months  Feeding,  as  to  be  three, 
four,  five,  or  even  fix  times  his  former  Weight, 
when  at  fame  time  his  Mu  cles  and  Veflels  are 
rather  Ids  than  before ;  but  the  Bulk  arifes  entire¬ 
ly  from  the  Lard  interpofed  betwixt  the  Mufcles 
and  the  Skin.  But  although  the  Animal  is  thus 
ir.creafed  in  Bulk,  yet  neither  are  the  Veflels  in- 
creafed  in  Number,  nor  the  Bones  in  Length  ;  nor 
are  the  Nerves,  Cartilages,  or  any  other  folid 
Parts  enlarged  or  augmented  one  Grain  in  WAight ; 
nor  is  the  whole  Mafs  of  Blood  augmented  in  the 
lead:  but,  on  the  contrary,  the  fanguiferous  Vef- 
fels  are  rather  comprefled  and  diminifhed,  and  the 
Mafs  of  Blood  itfelf  leflened  in  proportion  as  the 
Fat  is  augmented.  Thus  in  a  Jean  Perfon,  where 
it  is  eafy  to  open  the  median  Vein,  if  the  fame 
Perfon  grows  Fat,  that  Vein  can  be  fcarce  found 
or  perceived,  not  from  changing  its  Situation  but 
from  being  comprefled  or  diminifhed.  In  Oxen 
and  in  Flogs  which  have  fattened  tc  the  laft  De¬ 
gree,  there  is  very  little  Blood.  Phyficians  ought 
therefore  to  be  mindful  <hat  lean  People  eafily  fup- 
port  Bleeding,  but  that  Phlebotomy  in  fat  People 
ts  generally  prejudicial, 

In  lean  People  there  is  Abundance  of  Juices, 
and  the  fanguiferous  Veflels  or  thofe  of  the  firft 
Order  are  very  large ;  but  in  fat  People  a  great 

Part 
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Part  of  the  Blood  being  turned  into  Oil,  fuppofes 
a  Diminution  of  the  fanguiferous  Veflels  and  their 
Juices.  Hence  Fatnefs  obtunds  all  the  Faculties, 
renders  the  Perfon  unfit  for  Action,  and  haftens 
the  Period  of  Life*  But  in  order  to  preferve  Health 
entire,  the  Body  is  to  be  exercifed  with  frequent 
Labour  that  it  may  never  be  opprefled  with  Fat, 
Lean  Animals  which  are  generally  imagined  to  be 
weak,  are  neverthelefs  the  ftrongeft  and  moft 
active. 

§.  478.  From  hence  alfo  the  Reafon  is  evi¬ 
dent,  why  the  Fabric  of  our  folid  Parts  is  not 
diffolved  1  by  their  contained  Juices  ?  as  alfo 
from  whence  it  happens  that  our  Machines  are 
capable  of  fubfifting  fo  long  in  a  Capacity  for 
Motion 2?  whence  it  is  that  the  Nerves  3  being 
any  way  deftroyed,  the  Nutrition  of  the  Part 
to  which  they  belong  is  then  abolifhed  ?  and 
alfo  why  the  Nourishment  of  the  Part  is  like- 
wife  abolifhed  when  an  Artery  4  is  deftroyed  ? 
why  in  an  Embryo  5  there  are  no  folid  Parts, 
very  few  in  a  Foetus,  and  why  they  abound 
moft  in  very  old  Age ;  infomuch  that  in  the 
laft,  the  Nerves,  Tendon,  Arteries 6,  and 
other  Receptacles  become  cartilaginous  and 
then  bony. 

1  The  folid  Parts  of  our  Bodies  are  compofed 
of  mere  Earth,  which  is  fo  clofely  connected  by 
the  Intervention  of  Water  and  Oil  without  any  alca- 
line  Salt,  that  only  Fire  or  a  long  continued  Putre¬ 
faction  can  feparate  its  Parts  from  each  other.  From 
hence  we  may  eafily  underftand  why  the  Motion 
and  Flux  of  our  Juices  does  notdiftblve  and  wafte 
die  folid  Parts  of  our  Bodies,  Nor  ought  the' 
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Strength  of  Cohefion  in  the  Solids  to  feem  new  or 
incredible,  fince  from  Water  and  Earth  arife  folid 
Bodies,  which  cannot  be  again  diffolved  by  Water. 
Clay  that  is  well  dried  turns  into  a  volatile  Drift 
which  offend  the  Eyes  of  the  Traveller  ;  but  the 
fame  Clay  being  mixed  up  with  Water,  formed 
into  Balls  and  flowly  dried,  does  at  length  turn  into 
a  hard  Stone,  by  paffing  gradually  through  the  fe- 
veral  Degrees  of  Fire  ;  after  which  it  is  no  longer 
capable  of  being  diffolved  in  Water,  notwithstand¬ 
ing  that  was  the  Medium  by  which  the  Particles 
were  gradually  brought  into  more  clofe  Contact, 
fo  at  length  to  affume  the  Hardnefs  of  a  Stone  : 
for  when  the  W7ater  is  expelled  both  in  the  Cricks 
and  in  the  folid  Parts  of  Animals,  they  both  of 
them  are  then  a  mere  folid  Earth. 

1  We  very  often  fee  Men  of  ninety  Years  ol4 
capable  of  fuftaining  all  the  Functions  of  Life, 
which  would  almoft  feem  incredible  to  a  Perfon 
who  confiders  what  violent  and  perpetual  Motions 
our  foft  and  tender  Machines  fuftain  during  the 
Space  of  fo  many  Years.  I  know  that  this  is  no¬ 
thing  new  nor  furprifing  with  the  Generality  of 
Men  ;  but  when  the  Philofopher  of  old  was  afked. 
What  was  the  moft  wonderful  ?  he  wifely  anfwered. 
That  which  the  Vulgar  did  not  admire  ;  for  we  are 
furprifed  at  unufual  things,  while  we  negledt  thofeas 
infignificant  which  occur  to  our  daily  Obfervation, 
nctwithftanding  they  deferve  more  of  our  Attention 
and  Admiration,  in  proportion  as  they  are  perpe¬ 
tual  Benefits  which  we  enjoy.  This  Activity  there¬ 
fore  in  feme  very  old  Men  is  the  Confequence  of 
their  Veffels  remaining  pervious  or  moveable,  but 
this  is  effected  by  the  Intervention  of  Water  or 
Moifture,  which  is  transfufecl  betwixt  the  Fibres  ; 
to  which  add  the  Oil  abounding  in  our  Aliments, 
and  fwimming  in  large  Quantities  under  the  Form 
*  of 
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of  Cream,  lubricating  and  mollifying  the  folid  Fi¬ 
bres  and  Veffels,  fo  as  to  facilitate  their  Motions. 
But  when  thefe  fmalleft  Veffels  concrete  together 
by  the  Adtions  of  Life,  the  oily  and  watery  Juices 
are  expreffed  from  betwixt  the  Fibres,  and  being 
confumed,  they  caufe  that  kind  of  Death  which 
follows  from  mere  old  Age,  namely,  from  the  too 
great  Refiftance  of  the  folid  Fibres  and  Veffels 
overpowering  the  Force  of  the  Heart.  If  a  Perfon 
could  prevent  the  fmalleft  Veffels  from  concreting 
into  Fibres,  he  might  render  Life  perpetual  ;  but 
this  is  what  no  Mortal  can  effedt.  It  is  an  Axiom 
which  we  in  general  experience  to  be  true,  as  well 
in  Animals  as  in  Vegetables,  that  thofe  which  ar¬ 
rive  fooneft  to  their  full  Growth,  furvive  the  fhort- 
eft  time  ;  whereas,  on  the  contrary,  thofe  Animals 
or  Perfons  who  are  a  long  time  in  growing,  thefe 
continue  a  long  time  in  the  fame  State,  and  are 
alfo  a  long  time  in  decaying.  Even  thefe  three 
Stages  of  Growth,  Duration,  and  Decay,  general¬ 
ly  take  up  an  equal  Number  of  Years.  Thofe  Ani¬ 
mals  which  grow  for  the  Space  of  twenty  Years, 
continue  in  their  full  Strength  until  'the  Age  of 
forty,  from  which  time  their  Forces  decline,  and 
hardly  continue  beyond  the  fixtieth  Year.  The 
great  Climadteric  Year,  namely,  the  fixty-third, 
is  compofed  of  the  three  Stages  of  Life  before- men¬ 
tioned,  containing  each  twenty-one  Years.  Thofe 
who  are  addidted  to  hard  Labour  in  their  younger 
Years  do  not  live  fo  long  as  they  otherwife  perhaps 
might. 

3  It  is  found  by  Experience,  that  after  a  Nerve 
has  been  tied  in  a  living  Dog  or  deftroyed  in  the 
human  Body  by  feme  Difeafe,  an  Infenfibility  and 
Wafting  follows  in  thofe  Parts  to  which  that  Nerve 
was  diftributed  ;  namely,  becaufe  Nutrition  is  ear¬ 
ned  on  in  the  fmalleft  Veffels,  which  as  far  as  we 

can 
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can  perceive  muft  be  the  Nerves  themfelves,  whofe 
Trunks  being  comprefled,  their  Branches  will  col- 
lapfe.  But  this  kind  of  Wafting  is  called  a  Wi¬ 
thering  in  the  Parts. 

4  From  the  Arteries  arife  fmall  Veflels,  no  lar¬ 
ger  than  the  nervous  Threads  themfelves,  which 
fmalleft  Arteries  are  deftined  to  the  like  Office  of 
immediately  carrying  on  the  Bufinefs  of  Nutrition. 
We  know  not  of  any  Reafon  why  the  Artery 
fhould  not  divide  into  Branches  equally  minute  in 
the  other  Parts  of  the  Body  as  in  the  Brain  itfelf ; 
but  yet  fuch  fmall  Arteries  muft  be  deftitute  both 
of  the  Power  of  producing  Motion  and  Senfation, 
fince  both  thefe  Faculties  refult  only  from  the  En¬ 
cephalon.  But  Nutrition  is  principally  carried  on 
in  thefe  fmalleft  Arteries,  which  convey  Juices 
next  in  Subtlety  to  the  Juice  of  the  Nerves  them¬ 
felves. 

5  The  Foetus,  which  does  not  exceed  the  Size  of 
an  Ant,  is  neverthelefs  vifibly  compofed  of  a  Head, 
Brain,  Eyes,  and  protuberant  Limbs  ;  and  has 
doubtlefs  alfo  the  Veflels  of  the  Brain,  the  VeftTels 
of  the  Skull,  and  all  the  more  fubtle  Parts,  with¬ 
out  which  thofe  larger  vifible  Parts  could  not  be 
produced  ;  yet  the  whole  is  no  more  confident  than 
a  Mucus,  and  diffolves  like  a  Fluid  with  the  leaf!: 
Touch,  much  lefs  is  there  the  Appearance  of  Bones. 
But  we  are  ufed  to  diftinguiffi  Solids  from  Fluids 
only  by  our  Senfes,  and  the  Smallnefs  of  the  Force 
which  is  required  to  feparate  their  elementary  or 
conftituent  Particles.  In  Water  that  has  had  a 
Grain  of  Pepper  infufed  into  it  for  fome  time, 
no  one  would  imagine  or  fufped:  that  it  contained 
any  thing  folid,  when  at  the  fame  time  it  is  every 
where  filled  with  fmall  Fifth  :  and  even  the  fharpeft: 
Vinegar  viewed  by  the  Micro fcope  in  the  Sum¬ 
mer-time,  appears  full  of  white  fmall  Eels  frifking 

about* 
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about,  which  a  Man  of  a  (harp  Sight  may  even 
perceive  with  his  naked  Eye  without  the  Help  of 
a  magnifying  Lens.  We  ought  not  therefore  to 
conclude,  that  thofe  are  wanting  in  the  Foetus 
which  our  Senfes  difcover  in  the  Adult,  but  not 
in  the  Foetus,  in  which  they  retain  the  Conflftence 
of  a  Mucus.  But  in  that  State  of  the  Animal  the 
Solids  bear  the  leaft  Proportion  of  all,  being  per¬ 
haps  a  tenth  Part  of  the  Animalcule  which  weighs 
a  Grain  ;  and  from  that  Time  the  Proportion  of 
the  Solids  to  the  Fluids  continually  increafes,  fince 
fome  Parts  of  the  latter  are  perpetually  converted 
into  a  folid  Nature.  In  a  Collection  of  Foetus’s 
which  I  pofifefs,  the  Skull  in  the  firll:  Month  is  a 
mere  membranous  Bag  ;  but  in  the  ninth  Month 
it  is  partly  membranous,  and  partly  of  a  bony  Na¬ 
ture.  And  even  for  fome  time  after  the  Birth,  a 
great  Part  of  the  Bones  is  mere  Cartilage,  and 
pervaded  with  almofl  an  infinite  Number  of  fmall 
VefTels.  But  the  fame  Bone  in  Procefs  of  Time  is 
fo  compreflfed  by  the  Pulfations  of  the  Arteries  in 
the  Periofteum  with  the  Preflure  of  the  adjacent 
Mufcles,  that  they  are  at  length  condenfed  and 
compared  into  Bones  of  the  greateft  Hardnefs. 
After  this  the  Ligaments  alfo  by  degrees  become 
tough  and  inflexible  as  Cartilages,  and  the  Carti¬ 
lages  themfelves  inter pofed  betwixt  the  Vertebrte 
turn  into  Bones.  I  have  feen  all  the  Ligaments  of 
the  Vertebrae,  Neck,  Back,  and  Loins,  with  the 
Os  facrum  concreted  into  one  continued  Pillar  of 
Bone,  and  the  Tendons  themfelves  changed  into 
bony  Skewers  \  the  Septum  and  Cavities  of  the 
Heart  with  the  falciform  Sinus  and  other  Mem¬ 
branes  were  oflified,  namely,  by  expreffing  the 
Fluids  which  interpofe  betwixt  the  folid  elementary 
Particles.  But  the  Origin  of  Solidity  in  the  Bones 
generally  proceeds  from  a  Point  or  Center,  and 

extends 
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extends  itfelf  towards  the  Circumference,  as  we 
may  plainly  perceive  in  the  Bones  of  the  Forehead  ; 
but  by  degrees  the  Veffels  are  enlarged,  and  the 
fmalleft  of  them  compreiTed  fo  that  they  concrete 
by  their  Emptinefs. 

6  We  have  a  notable  Inftance  of  this  Truth  in 
the  Bone  of  the  Stag’s  [deart,  or  the  OffiHcation 
formed  in  the  Beginning  of  the  Aorta,  which  is 
continually  found  in  this  long-lived,  a&ive,  and 
fwift- footed  Animal,  when  killed  after  long  cha¬ 
fing.  Some  Phyficians  have  fearched  for  this  Bone 
in  thofe  Stags  which  Princes  breed  in  their  Parks, 
without  being  fo  fuccefsful  as  to  find  it ;  for  it  is 
only  to  be  met  with  in  thofe  which  are  old,  and 
have  been  frequently  hunted  ;  and  .in  thefe  it  is 
generally  formed  by  the  Palpitation  of  the  Heart 
which  precedes  Death.  The  Arabian  Phyficians 
ridiculoufly  attributed  high  Virtues  to  this  Bone, 
fuppofing  it  to  be  capable  of  rendering  a  Perfon 
equally  aCtive  and  long-lived  with  the  Animal 
from  whence  it  is  taken  *,  which  is  much  the  fame 
as  to  recommend  the  Feet  of  a  Hare  to  a  Perfon 
whofe  Bufmefs  it  is  to  run.  In  fhort,  fuch  bony 
Callofities  and  bony  Productions  arife  in  all  Parts 
of  the  Body  ;  and  the  Feet  of  Letter-Carriers  are 
armed  with  a  kind  of  Soles  of  the  Confidence  of 
Horn. 


§.  479.  From  hence  likewife  we  may  un¬ 
de  rf  land  the  Number  1  and  Variety  of  Orders 
there  are  in  the  Circulation  of  our  Juices , 
with  the  Proportion  and  Difference  of  the  Ef¬ 
fects  2  which  from  thence  follow  ?  as  alfo  how 
we  may  folve  the  Problem  3  concerning  the 
Time  in  which  all  the  Humours  may  pafs  in 
one  Courfe  through  the  Heart?  with  other 

Queftions 
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Queftions  of  the  like  Nature,  which  to  a  hafty 
and  inconfiderate  Perfon  may  appear  eafy,  but 
will  be  found  very  difficult,  or  altogether  im- 
poffible  to  be  refolved  by  a  Perfon  who 
thoughtfully  makes  the  Attempt. 

1  Altogether  as  many  as  there  are  different  Parts 
in  the  Body  *,  for  every  Part  has  its  peculiar  Circu¬ 
lation,  as  is  evident  from  the  particular  Fabric  of 
each  ;  nor  can  the  Nature  of  each  Circulation  be 
underftood,  unlefs  we  have  a  thorough  Knowledge 
of  the  minute  Strudure  of  each  Part.  For  the  Ve¬ 
locity  of  the  circulating  Humours  varies  in  Pro¬ 
portion  to  the  Diftance  of  the  Part  from  the  Heart, 
according  to  the  Elafticity  of  the  Veffels,  their  An¬ 
gles  or  Incurvations,  &c.  In  general,  the  Circula¬ 
tion  is  the  fwiftefb  when  the  Blood  paffes  thro’  the 
Heart  to  and  from  the  fanguiferous  Veffels  of  its 
mufcular  Fabric,  which  may  be  performed  within 
jAr-  Part  of  an  Hour  (§.  187):  for  in  fo  fhort 
a  time  does  the  Heart  look  red,  and  again  become 
pale,  from  its  being  filled  with  and  emptied  of  its 
Blood  i  and  in  fo  fhort  a  Space  of  time  at  leaf!  is 
there  an  Ounce  of  Blood  tranfmitted  through  the 
fmalleft  Veffels  of  the  Heart.  But  that  this  is  the 
Capacity  of  the  vafcular  Syftem  in  the  Heart  is  de¬ 
mon  ft  rated  by  injeding  Water  fo  as  to  fill  the  car¬ 
diac  Arteries,  and  after  expreffing  the  fame,  corn- 
paring  the  Weight  of  the  Heart  with  what  is 
weighed  before,  the  Difference  of  which  will  be 
equal  to  an  Ounce.  From  this  great  Velocity  it  is 
that  the  Blood  of  the  Heart  is  extremely  thin,  and 
inclined  to  Putrefadion.  But  the  Circulation  is 
flower  in  the  other  Parts,  in  proportion  as  they  are 
more  remote  from  the  Heart.  Next  to  the  Heart 
the  Circulation  is  quickeft  in  the  Pericardium, 
which  is  perpetually  agitated  by  the  Heart  itfelf, 

and 
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and  Motion  of  the  Diaphragm.  We  read  in  the 
Works  of  Peyerus ,  -that  if  the  Pericardium  is  wi¬ 
ped  dry  in  the  living  Animal,  there  would  be  a 
continual  Succeffion  of  Drops  of  the  Humour 
which  it  feparates  from  the  Blood.  In  the  Lungs 
the  Circulation  is  finifhed  within  the  third  Part  of 
a  Minute,  or  fomething  lefs  (§.  208);  for  we  count 
almod  ten  Pulfes  to  one  Relpiration.  After  the 
Lungs  the  Velocity  of  the  Circulation  is  greateft  in 
the  bronchial  Veffels,  next  in  the  Intercodals,  and 
then  in  the  Brain.  In  general,  the  Circulation  is 
quickeft  in  the  vital  Organs,  but  fomething  diffe¬ 
rent  in  each  *,  whereas  in  all  other  Parts  of  the  Bo¬ 
dy  it  moves  flower  according  to  particular  Circum- 
ftances.  Hence  a  Dropfy  fird  fhews  itfelf  in  the 
Feet  and  Legs,  £sfr.  Among  the  Vifcera  the  Blood 
moves  flowed:  through  the  Liver  (§.  337,  350), 
but  the  flowed  of  all  in  the  Body  through  the 
Bones,  in  which  it  is  probable  that  the  Circulation 
hardly  compleats  its  Courfe  within  a  Month. 

4  Namely,  both  to  deflroy  and  to  nourifh  the 
Parts  ;  and  therefore  the  Heart,  in  which  the  Cir¬ 
culation  is  the  mod  rapid,  is  of  all  Parts  the  foon- 
ed  deftroyed,  and  the  fooned  repaired. 

3  Fird,  Harvey ,  and  afterwards  De  Back  and 
Wallis  attempted  to  determine  the  Space  of  Time 
in  which  all  the  Humours  of  an  animal  Body 
might  pafs  through  the  Heart.  Their  Calculati¬ 
ons  were  raifed  without  much  Difficulty.  Sup- 
pofe,  for  Indance,  there  are  two  Ounces  of  Blood 
expelled  at  each  Contra&ion  of  the  Heart,  fince  it 
appears  that  each  of  its  Ventricles  is  capable  of  re¬ 
ceiving  fuch  a  Quantity,  and  evacuating  themfelves 
entirely  at  each  Sydole  ;  and  fuppofe  again  the 
Pulfation  of  the  Arteries  to  be  3600  times  in  an 
Hour,  and  that  the  Quantity  of  Blood  in  a  healthy 
Man  is  fixceen  Pounds  ;  it  will  from  thence  eafily 

appear, 
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appear,  that  thefe  fixteen  Pounds  of  Blood  mult 
have  palled  twenty* eight  times  through  the  Heart 
within  the  Space  of  an  Hour.  But  this  was  not 
the  Queftion  \  for  in  this  Manner  is  determined 
the  Quantity  of  Blood  palling  through  the  Heart 
in  the  Space  of  an  Hour,  but  does  not  afcertain 

the  Time  in  which  the  whole  Mafs  of  Blood  in  the 

* 

Body  may  pafs  through  the  Heart,  excepting  what 
exhales  *,  nor  does  it  determine  the  Time  in  which 
the  fame  individual  Ounce  of  Blood  will  again  re¬ 
turn  to  the  Heart  from  whence  it  palled  *,  nor  does 
it  inform  us  of  the  Time  in  which  any  Part  of  the 
Mafs  of  Blood  circulates  through  any  particular 
Membrane  or  Vifcus,  or  what  the  particular  Ve¬ 
locity  of  the  Blood  is  in  each  Veficl ;  for  thefe  are 
Queftions  to  which  no  one  will  anfwer,  unlefs  he 
is  perfectly  acquainted  with  the  Fabric  of  each  Vif¬ 
cus,  and  the  Power  of  every  individual  Veffel.  But 
thefe  Particulars  I  am  afraid  will  never  be  exactly 
known  :  for  Example,  to  determine  the  Time  in 
which  a  Portion  of  Blood  pafles  through  a  Finger, 
we  ought  to  be  acquainted  with  the  Refinance 
which  the  Artery  makes  to  the  Heart,  with  its  Area 
or  Diameter,  &c.  But  fuppofe  every  necefTary 
Circumftance  to  be  determined  in  a  Man  who  is 
fleeping,  if  he  does  but  awake  and  move  his  Fin¬ 
ger,  more  Blood  will  pafs  through  than  before,  and 
dill  more  if  he  increafes  the  Motion  of  it.  The 
Circulation  of  the  Blood  is  therefore  in  fome  Parts 
very  quick,  and  in  others  very  flow  ;  and  there¬ 
fore  an  Ounce  of  Blood  pafles  frequently  through 
the  Heart,  before  another  Ounce  returns  once 
from  the  Heart  to  the  Extremities. 

■  •  \  •  / 

§.  480.  The  Order  or  Method  of  Science 
next  requires  us  to  treat  firft  of  Sleep  1  and  Vi¬ 
gilance  ; 
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gilance  \  bat  as  in  thele  we  always  meet  with 
Reft  or  Exercife  of  the  external  and  internal 
Senfes,  with  what  relates  to  them,  therefore 
we  are  naturally  led  by  the  Courfe  of  things  to 
enquire  into  the  external  Senfes  %  and  in  the 
firft  place  we  are  to  treat  of  the  moft  Ample, 
common,  and  general  Senfe,  which  we  call 
the  Touch  or  Feeling. 

1  Half  the  Life  of  Man  is  fpent  in  Sleep  ;  and 
during  that  Space  he  is  not  Man,  but  a  mere  Au¬ 
tomaton.  During  the  other  Part  of  Life  which  is 
fpent  in  Vigilance,  thofe  Motions  which  are  car¬ 
ried  on  merely  as  in  a  Machine  in  the  time  of 
Sleep,  are  not  fo  well  performed,  notwithftanding 
he  is  confcious  of  them.  But  in  a  found  Sleep, 
every  Part  which  is  governed  by  the  Influence  of 
the  Mind,  together  with  the  Will,  Memory,  Rea- 
fon  and  Imagination  itfelf  ceafe  for  thofe  who  con¬ 
tend  that  thele  A&ions  take  place  in  Sleep,  fuch 
confound  dreaming  with  Sleep,  namely,  a  Mixture 
of  Vigilance  with  Sleep  (§.  590,  and  599).  But 
there  is  another  Difference  which  comes  betwixt 
Sleeping  and  Vigilance,  and  this  is  a  fort  of  Me¬ 
dium  betwixt  both  :  namely,  in  Sleep  the  Motion 
of  the  Heart  remains,  while  the  Refpiration,  Di- 
geftion  of  the  Aliments,  with  the  Secretion,  Per- 
fpiration,  and  Heat  of  the  Humours  go  on  ; 
only  the  Senfes  are  at  Reft,  namely,  the  Sight, 
Touch,  Hearing,  and  voluntary  Motions.  Since 
therefore  Sleep  is  defined  to  be  a  Privation  of  thefe 
Senfes,  we  ought  firft  to  confider  them,  in  order 
to  obtain  firft  a  perfect  Knowledge  of  Sleep.  But, 
among  all  the  Senfes,  the  Touch  is  the  moft  am¬ 
ple,  all  the  reft  being  only  certain  Species  of  feel- 
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ing  or  touching  Objefts  mediately  or  immediately. 
Thus  to  hear,  is  to  perceive  the  Vibration  or  Per- 
cufiion  of  the  external  Air,  drove  in  a  tremulous 
Motion  through  the  Feneftra  ovalis ;  to  fmell,  is 
to  perceive  the  Changes  or  Impreffions  made  by 
odoriferous  Particles  themfelves  upon  the  Papilla 
of  the  olfaftory  Nerves :  but  the  Touch  or  Feel¬ 
ing  is  the  Perception  of  the  Changes  made  through¬ 
out  the  whole  Surface  of  the  Body  by  the  Appli¬ 
cation  of  any  Objeft ;  and  therefore  that  moft  am¬ 
ple  and  obvious  of  the  Senfes  which  we  call  the 
Touch,  ought  to  be  firft  confidered. 
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